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SiAT( pF CALIFORNIA 	 PEfE WILSON, Go.e„wr 

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
SAN FRANCISCO BAY REGION 
2101 WE6STER STREET, SUITE y00 
OAKIAND. G 9M12 
1510) 286, 1255 

SEP 2 2 1Y94 
Date: 
Flle No. 2189.8063A(jmh) 

Robin Ross 
Hewlett-Packard 
1501 Page Mill Road (MS 5UE) 
Palo Alto, CA 94303 

Paula Kakimoto 
Stanford Management Company 
2770 Sand Hill Road 
Menlo Park, CA 94025 

Bojan Gustincic 
Varian Associates 
3120 Hansen Way M/S 0-095 
Palo Alto, CA 94304-1030 

Subject: 	Adopted Final Site Cleanup Requirements for Hewlett-Packard 640, 
395 Page Mill Road and Varian 601 California Avenue. Santa Clara 
County 

Dear Ms. Ross, Kakimoto and Mr Gustincic: 

The Regional Water Quaiity Control Board, San Francisco Bay Region, adopted Final 
Site Cleanup Requirements Order No. 94-130 for the subject sites, at its September 
21 meeting. Enclosed is a copy of the a.dopted Order. 

Please call John Hillenbrand of my staff at (510) 286-0671 if you have any 
questions. 

Sincerely, 

~or 
Steven R. Ritchie  
Executive Officer 

Attachments: 	Adopted Site Cleanup Order No. 94-130 
Mailing List 
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CALIFORNIA REGIONAL WATER QUALITY CONTROL 80ARD 
SAN FRANCISCO 13AY REGION 

ORDER 94-130 

REVTSED STTE CL>;ANUP REQUIREMENT'S POR: 

Hewlett-Packard Company 
640 Page Mill Road and 395 Page Mill Road 
Palo Alto 
Santa Clara County 

Varian Associates 
601 California Avenue 
Palo Alto 
Santa Clara County 

Stanford University 
Palo Alto 
Santa Clara County 

'I'he California Regional Water Quality Control Board, San Francisco Bay Region 
(herernafter called the $oard) finds that: 

1. 	Sitgl"2tion and Descttiotion, The sites addressed by this Order include on and off- 
site contamination from Hewlett-Packard 640 Page Miil Road (640 site), Varian 
Associates 601 California Avenue (601 site) and Hewlett-Packard 395 Page Mill Road 
(395 site) in Palo Alto. The 601 and 640 sites are located within Stanford Research 
Park. These areas atn described.below. 

Stanford University has owned the Stanford Research Park property since 1885. The 
research park consists of 655 acres with approximately 60 tenants. Most of the 
tenants have 51- or 99-year ground leases and operate the facilities on their sites. 

Hewlett-Packard Company (HP) operated the Optoelectronics 17ivision at 620 and 640 
Page Mill Road between 1964 and 1986. The 640 site .was primarily used for the 
manufacture of gallium arsenide and silicon based semicwnductors. HP, which leases 
the property from Stanford University, had manufacturing buildings 10 and 11 and a 
storage building on site. RP has redeveloped the property and constructed an office 
building. 
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Vatian Associates Inc. (Varian) operated a business at 601 California Avenue between 
1965 and 1991. The site was originally leased from Stanford and operated by 
General Electric between 1954 and 1965, and by Varian from 1966 to 1991. 'ilie 
buildings wete sold by Varian in 1991 to Intevac. The on-site area consists of 
manufacturing $uildings 8 and 8A. 

IIewlett-Packard Company owns and operates propetry and a fabrication facility at 
395 Page Mill Road. 'i'he 395 site has been operated by HP since 1942 and houses 
various industrial operations related to the manufacture of electronic equipment. The 
on-site area consists of buildings 7A, 7B, 7C, 7D, 8 and 12 and former buildings 7E, 
7P and 76. 

T'he Off-Site Area, which is oomposed of the Califorqia-Olive-Enerson (COE) Area 
and the Perimeter Anei, is bounded by Califomia Avenue, Emerson Street, Margarita 
Avenue and, generally, the boundary with the Varian Associates facility at 611 
Hansen Way: The Off-Site Area excludes the 640, 601 and 395 on-site arca.c as 
described above (Figure 2). 

2. 	Site Historv 

Flpwlett-Packard 640 Volatile organic compounds (VOCs), semivolatile organics, and 
metals were detacted at this site. T1te source of VOCs and sendvolatiles was 
primarily fmm a 1,000 gallon steel underground waste solvent storrage tank lorated . 
between building 11 and the storage bullding. Souroes of inetals at the site were 
found in building 10, and were associated with acid nautralization sumps, piping, and 
operations areas. All of these metal sources have been removed. The chemicals 
detected most frequently at the site included gallium, a[senic, trichloraetheae (TCE), 
1, 1, 1 -trichloroethane (1,1,1-TCA), and tetrachlot+oethene (PCE,). 

Varian 601 The most freyuently detected chemicals at this site include TCB, 1,1,1- 
TCA, and l,l-dichloroethene (1,1-riCE). The sources of thesa chemicals come from 
two main areas. The first is a chemical handling area at the southern comer of 
Building 8. An above ground TCE tank was removed from this area in 1981. The 
second soutYx was a 2-foot diameter dry wcll in the courtyard area of Building 8. 
The dry well was removed in 1990, at which time mater,'utl at the bottom was found to 
contain 3.6 percent TCB. The Board has not determined whether the dry well was 
installed and used during Varian's or Genetal Flectric's occupancy of the site, nor has 
the Boatd detetmined the extent to which the chemicals detected in soil or 
groundwater at that site were released during Varian's or Genetal Electric's 
occupancy. 
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xlewlett-Packard 395  The most frequently detected chemicals at this site inelude 
TCE, 1,1,1-TCA, 1,1-DCE, and PCE. Thare were several potential source areas, the 
most significant of which is located near the northeastem comer of the site. An 
extensive excavation program in 1992 and 1993 removed or addressed ali soil source 
areas by excavation except the area near the northeast comer of the site. This area 
will be addnessed as part of the final remediation as addressed in this Order. 

Off-Site Area  The most frequently detected VOCs in shallow groundwater in the Off- 
Site Arpa include TCE, 1,1,1-TCA, 1,1-DCE, and PCE. Investigations were 
completed in 1993 which defined the boundaries of this area. Other than the on-site 
atras, the largest contributor of chlorinated solvents to this Off-Site Area is the 
Varian 611 Hansen Way facility, which is not a part of this Order. This contributor 
has up to three areas of major shallow groundwater contamination that are either very 
close to or in the arra designated as the Off Site Arra as defined in this Order. The 
Varian 611 Hansen Way facility is currently regulated by the Califomia Department 
of Toxic Substances Control. Other sites within the Off-Site Area contribute less 
extensive contamination (fuel and VOCs) to the grnundwater. Some potential sources 
in the Off-Site Area are identified in the Remedial Investigation (RI) Report. 

In order for the remedial pmgram required by this Order to be effective, all sources 
of contamination to groundwater that affect groundwater within the COE and 
Perimeter Areas must be identified and controlled. The Regional Board wiii utilize its 
authority under applicable law to require potential sourccs within the area, other than 
the Hewlett-Packard and Varian sites addressed in this Order, to be investigated and 
controlled by parties other than HP and Varian and to require those partics to 
coordinate their remedial activities with the activities to be carried out pursuant to this 
Order. In order to facilitate the effective operation of the remedial systems required 
by this Order, the Regional Board will provide Hewlett-Pacleard and Varian with 
information eonceming sources and remedial activities that may impact such systems. 

3. 	Adiacent Sites  The COE and Perimeter Areas are bordered on the south/southwest 
side by research or manufacturing faeilities that have or potentially have impacted 
groundwater. The other three sides are residential areas that are not known to be 
oontributing to groundwater contamination. Investigations at the Varian 611 Iiansen 
Way site and the Aydin State Superfund site under the oversight of the California 
Department of Toxic Substances Control have indicated that a significant oontribution 
of groundwater contaminants is entering the COFi and Perimeter Areas from these 
sites. Varian is currently developing plans for groundwater extraction at the 611 
14ansen Way site, but has yet not cotitpleted a formal Remedial Action Plan. Other 
sites fmm outside the COE and Perimeter Areas (including those named in the Rl) 
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may be contributing to contaminalion, but these sites are viewed as not significant for 
the putposes of commencing a groundwater cleanup as required in this Order. 

4. 	National Priori(y, List -"Suuerfund" On June 24, 1988, the U.S. )"atvironmental 
Proteetion Agency (EPA) proposed adding the RP 640 pMR facility to the National 
prlority List (NPL), subjeot to the requirements of the Comprehensive Environmental 
Response, Compensation and Liability Act (CERCLA). pinal listing was made on 
February 1, 1990. The NPL site is defined as the vadose zone and contaminated 
gtnundwater on the 640 site and oommingled groundwater in the Off-Site Area. 

The groundwater and vadose zone on the Varian 601 site is not part of the NPL site 
but is addressed in this order. The vadose zone at the Hewlett-packard 395 site is not 
part of the NPL site but is addressed in this Order. The NFL provisions do not apply 
to the are•as coveted in this Order that are not part of the NPL site. 

Pursuant. to the South Bay Multi-Site Cooperative Agreement and the South Bay 
Groundwater Contamination Enfore,ement Agreement entered into by the Bo2rd, EPA 
and the Califomia 1)apartment of Toxic Substances Conttol (then DHS), the Board 
has been acdng as lead regulatory agenoy on this site. The Regional lioard will 
continue to regulate the dischatgera' remediation consistent with CERCLA as 
amended. 

S. 	Resional Board Orders The Board has adopted the following orders for this site: 

Company/Area 
	

Order No. (I'ype) Date Adopted 

Hewlea-Packard/395 page Mill 

Hewlett-Packard/640 Page Mill 

Varian Associatesl601 Califomia 

89-050 (SCR) 

90-067 (SCR) , 
*89-037 (SCR) 
"`87-164 (SCR) joint 
*87-142 (SCR) joint 
*86-027 (VJDR) 

90-066 (SCR) 
*89-059 (SCR) 
*87-164 (SCR) joint 
•87-142 (SCR) joint 
+'87-039 (SCR) 

4-19-89 

5-16-90 
3-15-89 
12-16-87 
10-21-87 
4-1fi-86 

5-16-90 
4-19-89 
12-1(r87 
10-21-87 
4-15-87 

These Orders have been previously rescinded. 
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6. Geoloev The entire COF and Perimeter Areas are underlain by intetbedded alluviai 
fan deposits and fine-grained floodplain deposits. T'he alluvial fan deposits consist of 
a mixture of sand, gravel, silt, and clay soils. The alluvium is derived from San 
Francisquito and Matadero Creeks. The alluvial fans of these two cmcks overlap 
beneath the site and contain coarse-grained channel deposits with different directional 
and spatial orientations. The coarsergrained units can be up to 20 feet thick. Both 
the coarse-gtained and fine-gtained alluvial units may extend over distances of 
thousands of feet. 

"Ilte deeper floodplain deposits can be up to 23 feet thick and appear to be cwnUnuous 
acxoss the Area. The floodplain deposits are predominantly fine-grained and are 
usually gray in cwlor. 

7. Soil and Souree Investiaation 

Iiewlett-Packard 640 Soil investigations began at the 640 site in 1981 after a 1,000 
gallon underground solvent storage tank was discovered to be lealdng betweett 
building 11 and the storage building. Since then over 120 borings have been drilled 
on-site. The contantinated soil was found surrounding and beneath manufacturing 
areas, underground tanks, acid neutralization sumps, and.storage areas, and resulted 
from releases on-site. The chemicals detected most frequently in soil at the site were 
arsenic, gallium, trichloroethene,.1,1,1-trichloroethane,.1,I-dichloroethene, 
tetrachloroethene, 1,2,4-trichlorobenzene, and phenol. 

Varian 601 Invesdgations were initiated at the 601 site in 1986 after a request from 
the Regional Board, This investigation and a later soil gas.investigation in 1987 
established the. courtyard as the major source of VOC eontamination of soils. During 
this site investigation, 59 borings have been drilled on-site. A dry well in the 
courtyard was detetmined to be the main source,of chemicals, and the chemical 
handl'tng area in the southern corner of building 8 was determined to be a minor . 
source. Installation and use of the dry well may have occurred during General 
Flectrie's occupancy of this site. The chemical handling area was in an area of fine- 
grained sediments that absorbed VOCs, while the courtyard area was generally more 
permeable. The ohemicals deteGted most frequently in soil at the site are 
trichloroethene, toluene, ethylbenzene and xylenes. 

klewlatt-Packard 395 Soil investigations under the direction of the Hoard began at the 
395 site in 1983 to investigate an underground waste solvent tank. Over 140 borings 
have been drilled on-site and analyzed for metals, VOCs, and total petroleum 
hydrocarbons. Seven major source areac were identifted, including a drum storage 
area, manufacturing areas, sumps and a storm drain. The storm drain source area in 
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the northeastern cotner of the site released VOCs as a dense non-aqueous phase liquid 
(DNAPL) to the soil and groundwater. The ehemicals detected most froquently in the 
soils at the site inelude ttichloroethene, tetnu.hloroethene, 1, 1 -dichloroethene, and 
1, 1, 1 -trichloroethane. 

8. Hydroeeotoev The COE and Perimeter Aneas ate underlain by two primary aquifers, 
the upper A Aquifer and the lower B Aquifer. Bach of these two aquifers contains 
distinct sand zottes. The A Aquifer extends up to 55 feel below ground surface, and 
groundwater is first encountetrd at depths between 15 and 30 feet. Within the A 
Aquifer, the Al Upper (AIU) Zone is generally found between depths of 15 and 30 
feot, the Al Zone between 30 and 40 fect, and tha A2 Zone between 40 and 55 feet. 
The fine-gtaitted aquitards separafing tho tluee zones range from 1 to 22 feet in 
thickness and allow varying degrees of hydraulic communication through them. The 
aquitard between the Al and A2 2.ones is generally not present west of Page Mill 
Road and beneath the 601 site. 

'1'he aquitard between the A and B Aquifers is approxiniately 12 to 23 feet thick and 
is composed of grray silts and clays with fine sand. Within this aquitard are localized 
sandy lenses which range between 0.5 and 2 feet in thickness. '1'hese lenses are 
refetted to as the A2 Deep (A2D) Zone. 

Within the B Aquifer, the Bl Zone occurs below an approximate depth of 60 feet 
below ground surface. 'ITds mne is typically about 10 feet thick. Where 
encountered, the B2 Zone begins at approximately 85 feet below the surface and is 
between 6 and 33 feetthick. 

The general groundwater gt'adient in the A Aquifer is to the north-northeast. 
Groundwater flow dit+ections are influenced' lotally by the prefem.ntial flow through 
relaCively thick, transmissive aquifer sands. In the A1 Zone at certain locations, 
groundwater and chemicals have been defleded toward the east along preferential 
flow paths. ThIs easterly deflection of chemicals is not evident in the AlU and A2 
Zones: 

9. Oregon Expresswav Underoalc This strueture serves as a subsurfaea tnadway 
beneath the Southem Pacific Railroad tracks, Alma Street and Park Boulevard. The 
underpass, built in 1958, extends 24 feet bclow ground surface,into the AlU 7one. 
A dewatering system installed beneath the underpass contmis natural groundwater 
inflow and surfaee runoff. This dewatering appears to affect groundwater flow in the 
AIU, Al and A2 Zones and does not allow contaminants to bypass the subdtain to 
the north. 
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During the summer, the average rate of discharge is typically 140 gallons per minute 
(gpm) with total VOC conoentrations ranging between 200 and 300 parts per billion 
(ppb). The discharge during winter consists of both surface water and groundwater. 
T7tis significant local hydrologic feature acts to contain funher migration of VOCs in 
groundwater in the COE area and portions of the Perimeter area. 

10. 	!Q=ndwater Investl¢ation 

Hewlett-Packard 640 Groundwater investigations have been ongoing at the 640 
facility since 1981 after the discovery of the leaking 1,000 gallon waste solvent tank. 
Initial sampling of the groundwater beneath this tank found TCB (1,800,000 ppb) and 
TCA (1,300,000 ppb) in the Al Zone groundwater, These concentrations indicate the 
strong likelihood of DNAPL at the site at that•time. However, DNAPL has not been 
observed in either soil or groundwater at this site. Hewlett-Packard has installed and 
curn:ntly maintains 28 groundwater monitoring. wells and has advanced 21 CPTs on- 
site. The chemicals detected most frequently.in  the groundwater beneath the 640 site 
include TCE, 1,1,1-TCA , I,1-DCE and PCE. 

The AlU Zone is poorly developed at the 640 siteand is currently unsaturated. The . 
aquitard sepatating the AIU and the Al 7.ones is approximately 6 feet thick. In the 
central portion of the site, both the Al and A2 7.ones are composed of clean sands • 
and gravel: T'heaquitard separating the Al and A2 Zones is between 1 and 5 feet .. 
thick and does not exist at a few well locations. 

The thick sands of the Al. Zone trend east-west•across the eentral portion of the 640 
site and provide a prefecential pathway for grou.ndwater flow. The A1 Zone sands 
grade fine-grained on the nortltem side of the site, which has the apparent effect of. 
deflecting groundwater flow.and a portion of the VOCs toward the east. In contrast, 
rrlatively thick A2 Zone sands ooCur below most of the 640 site, and groundwater 
and VOCs flow nonh in the direction of the Oregon Expressway Underpass. 

Varian 601 The 601 site initiated groundwater investigations in 1986 by installing 
monitoring wells and presetttly has installed 22 groundwater monitoring wells and 
advanced 20 CPTs on-site and on down-gradient adjacent properties. The highest 
concentration of chemicals. in the groundwater on-site are 43,000 ppb total VOCs in 
the main source area and up to 26,000 ppb total VQCs from a well near the former 
above ground tank in the ohemical handling area. A sludge containing 3.6% TCE at 
the bottom of the dry well in the courtyard area indicates that the presence of DNAPL 
is possible. The.chemicals most frequently detected in the groundwater beneath the 
601 site include TCE, 1, l, l-TCA and 1,1-DCE . 

page 7 



~ 

SIle Ckanup Requ(runents Order Na, 94-130 	 Ssprember 21, l9A-d 
Hewletr-Padmrd 640, 393 Page Mlll Road and Varian 601 Cal)jomia Airnue 

T7te AlU 2one is well developed on the eastem half of the property beneath a portion 
of the courtyard where the dry well was located and nonexistent on the southwest 
portion where the chemical handling ana is situated. 'Ihe Al and the A2 Zones are 
in contact with no separating aquitard preseut. The lithologic data indicate that the 
AlU and A1/A2 2ones contain a trough-like featttre beneath the site which creates a 
prefenential flow path for groundwater and contaminants. 

H;wlett-Packard 395  Groundwater investigations at the 395 site began in 1981 with 
the investigation of a 1,000 gallon underground waste solvent tank which indicated no 
release to groundwater. Since that time, Hewlett-Packard has installed and cutxentiy 
maintains 18 groundwater monitoring wells and has advanced 31 CPTs on-site. These 
wells have found relatively low concentrations of contamination in the groundwater 
across the site, with the exception of the northeattern comer of the site where 
DNAPL has been found in one well, Samples from the well where the DNAPI. was 
found indicate TCA (13,000 ppb) and PCE (39,000 ppb) are present in the AlU Z.one 
groundwater. The chemicals detected most frequently in the groundwater beneath the 
395 site include TCE, TCA, and PCE, 

The AlU Zone is present aaross the 395 sito at irregular depths but is abruptly absent 
on the northeastern side. Where present, the Al Zorte is thin. The A2 Zone is 
continuous throughout the 395 site. The Oregon Expressway Underpass dewatering 
system, in combination with local irregular aquifer configurations, seems to have a 
significant hydrauGc influence on the gtoundwater beneath the site. Contamination in 
the AIU, A1 and A2 Zones beneath the 395 site appears to be drawn toward the 
OSU. 

Off ,~ite Area  Investigation of the Off-Site Atea bcgan in 1985 near the 640 site. 
Since then, 79 groundwater monitoring wells have been installed and are currently 
maintained, and approximately 182 l'PTs have been advanced in the Off-Site Area. 
The chemicals detected most frequently in groundwater in the Off-Site Area A 
Aquifer are TCE, 1,1,1-TCA, 1,1-DCE, and PCE. Contamination in the B Aquifer 
is very minimal. The two main features other than the regional gradient that control 
the distribution of contaminants in the A Aquifer are the Orcgon Fxpressway 
Underpass and the preferential flow paths created by the distribution of highly 
transmissive zones within the aquifers. 

VOCs are the most widely distributed in the AlU and Al Zones and together, the 
extent of VOCs in these two zones defines the outline of the Off-Site Atea covered by 
this Order. The AIU is unsamrated over mueh of its western half. This unsaturated 
porpon has fluctuated with the amount of recharge and has been low in recent ycars 
due to a lengthy drought. 
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VOCs in the Al Zone are prescnt in the northem and southern halves of the Off-Site 
Area with a region in the middle that is free of contaminants because of its low 
pernteability. The contaminants in the notthern half are primarily derived from the 
601, 640 and 395 sites. The contaminants on the southern half are derived primarily 
from the 640 and Varian 611 Hansen Way sites. 

The distribution of VOCs in the A2 Zone is more limited than the above Zones and is 
primarily in the northem half of the Off-Site Area. The non-fuel VOC contamination 
on the northern half is derived primarily from the 601 and 640 sites. 'Che southem 
half has limited contaminants that are derived from Varian 611 Hansen Way in 
addition to other possible sites. 

11. 	Intgrim 1_?emedial,A!gjonc 

Hewlott-Packard 640  Soil excavations between 1987 and 1992 have removed 
approximately 7,700 cubie yards of contaminated soil to Class I landfills and 
approximately 3,000 cubic yards to Class III landitlls. Metal-contaminated soil at the 
site has been excavated to background throughout the entire vadose zone where it was 
present. All semi-VOCs above 10 ppm have been excavated. Residual VOCs remain 
at the site above the remediation goal of 1 ppm and are being remediated by the 28- 
well soil vapor extraction system which went on-line in April 1994. 

Groundwater remediation on=site• was initiated in 1982 for seven months. Pattraction 
was reslarted in 1987 and has continued up to the time of this Order. During 
redevelopment, temporary extraction welis were used in order to maintain continuous 
contaminant removal. Groundwater extracted from on-site extraction wells EW-d, 
-BW-5, and HW-7 in addition to off-site weils discussed below will be treated at the 
640 site. 

Varian 601  In 1990, the dry well in the courtyard, dry well contents, and soils in the 
vicinity of the dry well were removed. In 1991, soil vapor extraction was initiated in 
four wells to address contamination in the courtyard area. This was expanded in 1992 
with 8 additional wells and in 1993 by adding two more wells in the area of the 
chemical handling area. The use of one well was discontinued due to cleanup of 
surmunding soils. 

Groundwater extraction began at the 601.site in 1987 near the source area in the 
courtyard. In .1991, an extraction well was installed near the fotmer above ground 
solvent tank in the chemical handling area. A third well was installed in a 
downgradient area off-site in 1992.. A fourth well is scheduled to begin extraction as 
part of the off-site phased groundwater extraction program. 
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Hewlett-Packard 395  Soil remediation at the site was initiated in 1986 with the 
operation of a SVE system at the 1,000 gallon underground storage tank. This 
system was shut down in 1989 after conaentrations of contaminants in the soil 
dropped to acceptable levels. Site-wide soil excavation was conducted in 1992 and 
1993 and removed 2,100 oubic yards. Additional eontaminated soll exists and will be 
remediated with the DNAPL area in the northeastern cornar of the property as part of 
future cleanup activities. Additional cleanup activities may be conducted during site 
redevelopment scheduled to begin by 1995. 

Groundwater extractian well EW-11 was installed in 1992 in the norrlteast corner of 
the site to remediate the AlU and Al Zones. Discovery of 12 inches of PCE and 
TCA DNAPL in one of the neatby obserration wells caused EW-11 to be abandoned 
since it penetrated two aquifer zones. Since that time, the DNAPL- wntaining 
observation well has been pumped to remove the DNAPL, and groundwater eztraction 
in this area has beea temporarily delayed pending reevaluation of cleanup 
meLhodologies. When groundwater treatment is initiated, it will likely take place at 
the 395 site. 

Off-Site Atra  Groundwater extraction in the Off-Site Area was initiated in 1988 on 
the Mayfield school property by the installation of A1TJ wells EW-1 and EW-2. Off- 
site extraction wells EW-8 thtough EW-11 and EW-13 have been installed. The 
treatment system for 640 on-site and off-site wells EW-1, -2, -6, -8, -9, and -10 is 
located on the 640 site. Extraction well EW-6 was placed in the A1/A2 Zone beneath 
the lviayfield school ptvperty in 1992 to address elevated (10,000 ppb TCE) 
concentrations of contamitutntu. Phased groundwater extraction for all off-site wells 
is currently under way and is scheduled to be fully implemented by September 1994. 
Groundwater from EW-13 will ba treated at Building 1 at the Varian 611 Hansen 
Way site. Regional groundwater extraetion in the COE and Perimeter Areas and at 
the Varian 611 Hansen Way site will be coordinated when additional eztraction wells 
to be located on-site at the Varian 611 site come on-line after September 1994. 

12.  BRseline bab1ic HrAith Evaluation  A Baseline Public Health Evaluation (BPHE), 
dated September 1992, was prepared by EPA for the COE and Perimeter Ateac to 
evaluate current and potential future health risks posed by the site. Potential curreart 
risks are estimated based on exposures that may be presently oceurring. Pote+ttial 
futare health risks are based on exposures that potentially could occur in the future if 
residential development oocurs on the site or if untreated grouhdwater was used for 
human consumption. To ensure that human health is protected, the BPH6 • 
incqrporated conservative assumptions. Therefore, it is very unlikely that the actual 
risks posed by the site would be greater than estimatod. Average case and maximum 
case scenarios are presented in the BPHE. This finding refers to a 70 year duration 
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exposure. The BPHE found that potendal current exposures at the site do not re.sult 
in a carcinogenic rlsk greater than I x 10'. These exposures include inhalation of 
indoor air on and off-site that could result from volatilization off of groundwater. 
'I'he potential nonearcinogenic hazard index estimated in the BPHE for inhalation of 
vapor volatilizing off the groundwater ranged from less than 1.0 to 9. EPA 
recommends that excess cxtrtcer risk not exceed a range of 1 x 10'' to 1 x 10 6  and that 
the non•carcinogenic hazard index not exceed 1.0 

Potential future exposures if no cleanup were to occur could include ingesfion of 
groundwater, inhalation of vapor volatilized from on-site soil and groundwater or 
inhalation of VOCs from domestic use of groundwater. Without cleanup, the 
maximum carcinogenic risk estimated in the BPHE to a future on-site resident (adult 
or child) from ingestion of groundwater, inhalation of VOCs from the use of 
groundwater and inhalation of vapor from volatilized soil and groundwater would he 1 
x 10: The total potendal noncarcinogenic hazard index for ingestion of shallow 
groundwater and inhalation of VOCs from the uso-of groundwater was estimated to be 
30. 

Actual future risk is likely to be lower than these estimated potential risk numbers 
because the assumptions on which these calculations are based• are likely to 
overestimate exposure. For example; these estimated risk calculations assume that the 
highest chemical concentrations from the entire site area can be found in every well. 
Therefore, for most of the plume area, including the Off-Site Area, chemical 
concentrations actually measuned are much lower than the concentrations used to 
estimata these risks. 

Finally, even using the conservative exposure scettarios of the BPHE, the actual risk 
from cxposure to groundwater will be much 'Iower than the estimated risks because 
HP and Varian are currently cleaning up the groundwater. HP and Varian's 
comments on the BPHE are presented in Appendix L of the RI. 

a. Shemicais_o"oncern  Of the 34 chemicals.detocted in groundwater during the 
Remedial Invesdgation, the chemicals of concern are those found to be presettt in 
groundwater at concentrations exceeding maximum contaminant levels or detected at 
eoncentrations that exceed the upper bound exoess carcinogenic risk and/or exceed 
non-earcinogenic health based values. 

b. TQxicity Classification of Chemicals of Concern  The final,list of chemicals of 
concern for target cieanup levels in soil and groundwater are identified in the table 
below. 
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The EPA categories for carcinogenic classification as applied to the chemicals of 
concerq are: A(human carcinogen with sufficient evidence in human epidemiological 
studies), B2 (probable human carainogen, with inadequate human evidence and 
sufficient evidence from animal experiments), and C(possible human cucinogen, 
limited evidence of cazcinogenicity in animals with inadequate human data). 

chemical 

CARCINOGHNS  ~ 
arsenicw 
benzene A 
1,1-0ichloroethane (1,1-DCA) C 
1,2-dichloroethane (1,2-DCA) B2 
cts-1,2-dichlonoethene (cis-1,2-DCE) C 
methylene chloride B2 
tetrachloroethene (PCE) B2 
1,1,2-trichloroethane C 
trichloroothene (TCE) B2 

►mmaiiiC ~~i-• 
oi I 

1,2-dichlorobenzene 
1,1-dichloroethene (1,1-DCE) 
trans-1,2 dichloroethene (trans-1,2 DCE) 
freon 113 
1,2,4-triehlorobenzene 
1,1,1-trichloroethane (1,1,1-TCA) 
toluene• 
total xylenes" 

"` Chemical found only in soil 

13. 	Remedial TnrCdigation / Feasibitity Study / and Finai Remedial Action Plan 
Hewlett-Packard and Vafian Associates completed a first draft Remedial 
Tnvestigation/Feasibility Study (Rl/FS) in April 1991. After additional work, a 
second draft was submitted in 7une 1993. Comments by Board staflF have been 
incvrporated in a final RI/FS dated May 1994. The technical information contained 
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in the RUFS is consistent with the Health and Safety Code requirements for a final 
remedial action plan and the National Oil and Harardous Substances Pollution 
Contingency Plan (NCP) requirements for a Rl/FS. Regional Board staff have 
determined that the technical information contained in the Feasibility Study is 
acceptable for developing a final cleanup plan for the site. The FS contains an 
evaluation of ARARs, a discussion of interim remedial actions, an evaluation of final 
remedial actions, and proposed remedial standards. The final Remedial Acdon Plan 
for the site will consist of this Order, the Reniedial Tnvestigation/Feasibility Study, 
and the Regional Board Proposed Plan Fact Sheet. 

14. Remedial Alt.ernatives  The Feasibility Study identified a range of general response 
actions and remedial technologies. Three remedial alternatives were developed and 
evaluated: 1) no action, 2) continuation of current groundwater and soil vapor 
extraction, and 3) additional groundwater extraetion and continuation of soil vapor 
exttaction. All scenarios include continued opetation of the Oregon Expressway 
Underpass. A complete description of these altematives is contained.in  the Feasibility 
Study. 

15. Summary of Evaluatiou_Crllerla  EPA's National Contingency Plan identifies nine 
evaluation criteria to be used to evaluate remedial alternatives (40 CPR 300:430). The 
RUFS contained a detailed evaluation using these nine criteria as weU as similar 
criteria found in Section 25356.1 of the California Health and Safety code, The nine 
criteria are: 

Overall nrotection of human health_andlhe environmen(  This criterion.addresses 
whether a remedy provides adequate protection of human health and the environment. 

rsmpliance with annlicable.or relevant and appropriate Ctg ti menls (AB®Bs).  This 
criterion addre,sses whether a remedy will meet all of the •ARARs or other Federal and 
State environmental laws, ARARs for the site are discussed in detail in the RT/FS, 

jong-term affectiyencss. and j&rmgngnce  This criterion refers to expected residual 
risk and residual chemical concentrations after cleanup goals have been met and the 
ability of a remedy to maintain reliable protection of human health and the 
environment over time. 

Reduction of toxicity. mobilit,y4! volume  This criterion refers to the anticipated 
performance of the treatment technologies a remedy may employ. 
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Short-termgffectiveness This criterion addresses the period of time needed to achieve 
cleanup and any adverse impacts on human health and the environment that may be 
posed during the construction and implementation period, until cleanup goals are 
achieved. 

Itpplemenlabilitv This criterion refers to the technical and administrative feasibility of 
a remedy. 

Qg Tfiis criterion includes estimated capital and operation and maintenance cvsts, 
usually presented in a 30 year prr.sertt worth format. 

Suppm A&ency AgMtance 'T'his criterion addresses EPA's acceptance of tho 
selected remedy and any other EPA comments. 

CQmmunity Ag=tan,cc This criterion summarizes the public's general response to 
the alterttatives. 

16. 	SeledCd F5nal Remedv The selected rr,medy is Altemative 2, for the reasons stated 
in Finding 17. Alternative 2 includes the following elements: 

a. Soll The chosen alternative consists of operating the existing vapor extraction 
wells at the 640, 395 and 601 sites. Additional soil vapor exhaction wells may he 
needed in the northeastera cotner of the 395 site. The soil vapor wells will eontinue 
to operate until levels of 1 mg/kg total VOCs are achieved, unless the discharger tan 
demonstrate that a proposed alternative level will be protective of human health and 
the environment. In addition, when areas beneath ezisting stntctures at the 395 and 
601 sites become aoce.csible, additional chatacterization and reevaluation of 
alternatives to meet the 1 ppm total Vt)C cleanup standard may be required. 

b. Groundwater Operation of the current groundwater extrecdon system will 
continue with additional we11s to capture and treat eontaminated groundwater until 
drinldng water quality is achieved, or until groundwater cleanup standards are 
modified as dexribed in Findings 19 and 20. As outlined in the Feasibility Study, 
additional extraction wells will be added near the Lockheed-ooeupied site and near 
Iatnbert and Ash and Portage and Ash. The est•imatod time to achieve groundwatcr 
cleanup is unknown_ The estimated 30 year present worth cost is $15.5 million. 
Groundwater witl be treated at the 640 site, the 601 site, the 395 site, and the Varian 
611 Hansen Way site. lteuse of water will be attampted as much as possible in 
accordance with Board Resolution 88-160. 
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L.ong term monitoring will be required after cleanup levels are achieved. The duration 
and complexity of the monitoring will be determined at that time. 

A deed restriction will be filed by HP for the 395 site and by Stanford University for 
the 640 site and the 601 site in their capacity as landowners, prohibiting use of on-site 
groundwater for drinking water until final cleanup standards are achieved. 

17. 	Rcr  edn y Selectian_Ratignale and ;tt@tptorv Determinations 

a. BASIS FOR REJECTION 

Alternative 1: Continued Operation oC Current Extraction Wells; Groundwater 
Monitoring; No Further Action Regarding Vadose Zane Soils 

This alternative has been rejected because it ntay ailow some groundwater containing 
chemicals above cleannp standards to migrate beyond the estimated capturo zone of 
the overall remediation system. In addition, chemicals remaining in soils may 
migrate downward and impact groundwater. 

Alteruative 3: ' Expanded Groundwater Extraction and 'I'reatment 
Groundwater Monitoring Continues. 

This alternative has been rejected becxuse the additional cost of implcmentation is not 
justified. 

b. BASIS FOR ACCEPTANCE 

rn' 	 wat r Egraction and Treatment and &istin 
Vaoor ECtraction. Groundwater Mnnitnrin¢ Continnec- 

Overall Protectiort of Humatt Ilealth and the Environment 

Constituents in groundwater are contained within a defined area and contaminated 
groundwater is proper►y treated and released, under permit. Extraction, treatment, and 
disposal provides for the future protection of human health and the environment. 

Compliance with ARAlts 

The cleanup goal for groundwater cleanup is the State or Federal MCL, whichever is 
more stringent. The goal of this remedial action is to restone groundwater to its 
beneficial uses. 
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T,.ong Term Effectiveness 

Once chemical concentrations in groundwater and soils are reduced to cleanup 
standards, potential long-term risks identified in the $PFIE are reduced- Treatment 
residuals are tteated and disposed of off-site with approprlate controls in permitted 
facilities, thus reducing the potential risk of exposure. C.ong term management plans 
include eontinued groundwater monitoring. The FS estimates that the time to reach 
MCL standards in groundwater is at least 30 years. 

lteduction of Toxicity, Mobility, or Volume Through Treatment 

Expanded groundwater extraetion, treatment, and soil vapor extraction facilities will 
decrease the volume of the chemicals of concern in the groundwater and the toxicity 
of the groundwatcr. 

Short Term Ft'fectiveness 

Itists of worlrer exposure to chemicals during system installation and .  operadon are 
minimal, and safety measures will be implemented. No environmental impacts or 
potential rists to the community are expected. Short term operation of the 
groundwater extraction wells wi ►I contain the groundwater contamination in a defined 
area and result in decreased conccentrations of the chemicals of concern. Vapor 
extraction fmm soils will enhance removal of contaminants and prevent additional 
groundwater from becoming contaminated. Evaluation of the effeetiveness of 
extraction, treatment, and discharge will occur periodically in accordance with the 
agency requirements. 

Implementability 

T'he groundwater extraction, ueatment, and discharge altemaflve is being implemented 
at the 640 and 601 sites and in the Off-Site Anea. Implementation in other azeas is 
also achievable. 

Cost 

Pnesent value oosts for the selected altemative as presented in the RUFS are 
$15.5 million ov,er 30 years, which includes installation of additional wells and 
operation and maintenance of the entire system. 
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Suppott Apency Acceptance 

Groundwater and soil vapor extraction, treatment, and discharge will likely be 
acccptable to all involved agencies. 

Community Acceptance 

Community response to groundwater extraction and trnatment, and soil vapor 
extniction were considered in choosing the proposed altemative. The community 
supports these methods of ttratment. 

18. Qcanuo %andards The groundwater cleanup standards for the site are U.S. 
Environmental Protectiort Agency MCLs, California Department of Health Services 
MCLs or, for acetone, a target level based on toxicity characteristics published by 
SPA. AppGcable MCL Goals (i.e., .greater than zero) are met by the cleanup 
standards nequired by this Order. 

Groundwater exttaction will continue until drinking water quality.is  achieved, if 
feasible. If these standards are determined to be infeasible, groundwatet extraction 
shall continue as long as significant quantities of chemicals are being nemoved through 
groundwater extraction: Achieving drinking water quality is an ARAR for this site. 
If drinking water quality cannot be achieved, the dischatgers must demonstrate to the 
satisfaction of the Regional 8oard and EPA that the conditions for waiving an ARAR 
are met (e.g., that meeting the ARAR is technically impracticable from an 
engineering perspeetive) and that the alternative proposed will be protective of human 
health and the environment: The Order will then need to be modified by the Regional 
Board and, to the extent the modification affects the NPL Site, the US SPA Record of 
Decision (ROD) will need to be modified by SPA to allow a less stringent 
groundwater cleanup level. 

'T'he soil cleanup standard of 1.0 mglkg for total Vt)Cs is intended to prevent leaching 
of VOCs to groundwater aca level which would result in concentradons of VOCs in 
groundwater in excess of MCLs, thereby protecting groundwater quality. . 

19. Risks AS5%1gted wilh Cleanon Standa The selected remedy is protective of 
human health and the environment, as required by Section 121 of CERCLA. t;PA 
considers a carcinogenic risk range of I x 10 4 to 1 x 10 6  as acoeptable. If the 
noncarcinogenic Hazard Index is less than 1; EPA considers the combined intake of 
chemicals unlikely to pose a heallh risk. 
T'he cleanup standards for the COB and Perimeter Areas are protective of human 
health, have a carcinogenie risk that falls within a range of 1 x 10' to I x 10', and a 
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Harard Index of less than 1. The methnd and assumptions used to obtain the 
Carcinogenic Risk and FIazard Index associated with the cleanup standards are 
contained in the RUFS and the BPHE. 

20. [Tnceitinty in Achieving Cleanun Standarc)y  The goal of this remedial action is to 
restore groundwater to its beneficial uses. Sased on information obtained during the 
RI and a careful analysis of all remedial alternatives, the Boat+d believes that the 
selected remedy will achieve this goal. However, studies at other sites suggest that 
groundwater extraction and treatment will not be, in aU cases, completely successful 
in reducing contaminants to health based levels in the aquifer zones. The Board 
recognizes that operation of the selected exttaotion and treatment system may indicate 
the technical impracticability of reaching MCLrbased groundwater quality standards 
using this approach. If it becomes apparent during implementation of this system that 
contamittant levels have cea.sed to decline and are remaining at levels higher than the 
rettredial standards, or if the data otherwise suggest that achicvement of the standards 
is technically impracticable or cannot be achieved within a reasonable time frame, the 
standards and nemedy may be teevaluated. 

21. Ftirture Chanaes to Clegnuo Standards  If new infortnation indicates eleanup 
standards cannot be attained or can be surpassed, the Soard and EPA will decide if 
further final cleanup actions, beyond those completed, shall be implemented at this 
Site. If changes in health criteria, administrative requirements, site conditions, or 
remediation efficiency occur, thert the dischargers may, or at the request of the 
Executive Officer shall, submit an evaluation of the effects of these changes on the 
cleanup standards defined in Specification 133 and 4. 

The Regional Baard recognizes that the dischargers have already performed extensive 
investigative and remedial work and that the dischargers are being ordered here.by  to 
perfarm addidonal remedial tasks. It is in the pablic interest to have the dischargers 
undettake- such remedial actions promptly and without prolonged litigation or the 
expenditure of publie funds. The Regional I3oatd recognizes that an important 
element in encauraging tha dischargers to invest substantial resources in undertaldng 
such remedial actions is to provide the dischargers with reasonable assurancts that the 
remedial actions called for in this Order will be the final remedial actions required to 
be undetiaken by the dischargers. On the other hand, the Regional Board also 
recognizes its responsibility to protect water quality, public health, and the 
e+►vironment and that future developments could indicate that some additional remedial 
actions may be necessary. 

The Regional Board has eonsidered and balanced these important considerations, and 
has determined that the remedial actions ordened herein represent the Regional 
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Board's best, current judgment of the remedial actions to be required of the 
dischargers. The Regional Board will not require the dischargers to undertake 
additional remedial actions with respect to the matters previously described herein 
unless: (1) conditions on the site, previously unknown to the Regionai 8oard, are 
discovered after adoption of this Order, or (2) new information is received by the 
Regional Board, in who ►e or in part after the date of this Order, and these previously 
unknown conditions or this new information indicates that the remedial actions 
requined in this Order may not be protective of public health and the environment. 
The Regional Board will also consider technical pracdlcality, oost effectiveness, State 
Board Resolution No. 68-16 and other factors evaluated by the Regional Board in 
issuing this Order and in determining whether such additional remedial actions are 
appropriate and necessary, 

22. Npmed Dischargers  Hewlett-Packard Company (herein referred to as a discharger) 
is a discharger because of the release of chemicals that have resulted from its facilities 
at 640 Page Mill Road and 395 Page Mill Road, and because it owns the property at 
395 Page Mill Road. Varian Associates (herein referred to as a discharger) is a 
discharger beeause of the releases of chemicals that have occurred at 601 California 
Avenue. Stanford University (hereinafter referred to as a discharger) is a discharger 
because it owns the property at 640 Page Mill Road and 601 Califontia Avenue. 
Stanford University (ser.ondarily responsible) will be responsible for performance of 
Tasks IA, 2A, 9A, IOA, and 17 below and for compliance with the remaining Tasks 
associated.with the 640 site, 601site and off-site area only in the event that Hewlett- 
Packard and/or Varian Associates (primarily responsible, as applicable) fail to comply 
with tha requirements of this Order. 

If additional information is submitted indicating that any other party caused or 
permitted any waste to be discharged•in the COE or Perimeter Anu or in any 
adjacent area where the waste entered or eould have entered waters of the State, the 
Soard will consider adding that party's name to this Order. 

23. Joint Orderv  This Order is written as a joint Order for 640 Page Mill Road, 601 
California Avenue, and 395 Page Mill Road because the groundwater plumes from 
these source areas have commingled. The dischargers are encouraged to submit joint 
reports for the Off-Site Area. If joint reports are not submitted, the individual 
dischargers are stili responsible for the joint taska in this Order. 

24. Potentially Responsible Parties  Results of the Potentially Responsible Party (PRP) 
seaneh pursuant to Health and Safety Code Section 25356.1 are that Hewleu-Pacltard 
Company and Varian Associates are potentially responsible partles (and therefore are 
named as dischargers) associated with the releases of pollutants previously discussed 
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in this Order. Stanford University is also a potentially n-ssponsible party (and also a 
named discharger) becattse it both (i) is the current owner of the 601 Califotnia 
Avenue and 640 Paga Mill Road properties at which pollutants are curreotly located 
and (ii) was the owner of the above mentioned properties where the previously 
discussed releases of pollutants have occurred in the past. However, nothing in these 
findings or in this Order shall limit the rights or abilities of these parties to identify 
other potentially responsible parties for purposes of cost recovery under any 
applicable law. 

75. 	Npn-Binding AllacI n QfRacoo  ci  ilitv (NBAR) Section 25356.1 of the 
Califorttia Health and Safety Code roquires a final remedial action plan (RAP) to 
include a non-binding allocation of responsibility (NBAR) among all identifiable 
potentially tesponsible parties at the site. Any potentially responsible party or 
cvmbination of parties assigned more than 50% of the liability in the NBAR may seek 
binding arbitration to allocate the eosts of implementing the selected remedy (see 
Section 25356.3). 

26. Lad Agency Pursuant to the South Bay Multi-Site Cooperative Agreemcnt and the 
South Bay Ground Water Contamination Enforcement Agreement, entered into on 
May 2, 1985, (as amended) by the Regional Board, EPA, and DTSC, the Regional 
Board has been acting as the lead agency. EPA is expected to agree with the remedy 
selected and issue a Record of Decision following adoption by the Regional Board of 
the final remedy for the site. The Regional Board will continue to regulate the 
dischargers' remediation and administer enforcement actions in accordance with 
CERCLA (as amended by SARA), the California Water Code, the Califomia Health 
and Safety Code, and regulations adopted thereunder. 

27. Rrgd_ReArictians By a letter submitted by Hewlett-Packard dated September 7,. 
1994 and a letter from Varian dated August 12, 1994, both companies have notified 
current tenants and will notify future tenants as to the location of harardous materials 
in the subsurface and the potential health hazards associated with such tmiterials. 

28. i 	iv R 	The Administrative Record for the NPL site has been 
prepared in aecordance with EPA guidance, has been made available for public and 
PRP review, and provides the backup documentation for recommendations of staff 
and decisions by thc Board. The administrative record is available for nwiew at the 
Water Board officas in Oakland and important documents are available at the US 
Geological Survey, 345 Middlefield Road in Menlo Park. 

29. Community involvement An aggressive eommunity involvement program has been 
ongoing for the Hewlett-Packard and Varian sites named in this Order. The Board 
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published a notice in the July 15, 1994 issue of the Palo Alto Weekly announcing the 
proposed final Remedial Action Plan and opportunity for public oomment at the Board 
hearing of July 20, 1994 in Oakland, and announcing the opportunity for public 
comment at an evening community meeting to be held at the Escondido School in 
Palo Alto on July 26, 1994. A presentation of the proposed final cleanup plan was 
made at the September 21, 1994 Board meeting and the July 26, 1994 evening 
community meeting. 71te 30 day comment period was from July 20 to August 19, 
1994. 

Since 1989, five fact sheets have been mailed to interested'residents, local 
government officials, and media representatives. Fact sheet 1, mailed in September, 
1989 summarized the contamination problems at 640 and described interim cleanup 
actions. A second fact sheet published in January 1990 listed revisions to the original 
investigation and cleanup schedule and included 601 information. The third fact 
sheet, published in December 1991; summarized the results of additional investigation 
at the site'as weli as interim cleanup actions. The fourth fact sheet of October,'1992 
described the health assessment and the further definition of the plume. Fact sheet 5 
was mailed out in June and explained the final proposed plan for site cleanup. 

T'he Batron Park Associatiori Poundation, an active community group in the area, has 
been given a Technical Assistance Grant by the US EPA to help assist the community 
examine teohnicat doeuments regarding investigation and cleanup of the site. 

30. State Water ResourM rpntrol Bdard Resolution No. 68-1 On October 28, 1968, 
the State Board adopted Resolution 68-16, "Statement of Policy with Respect to 
Maintaining High Quality Waiers in California." This policy calls for maintaining the 
existing high quality of State waters unless it is demonstrated that any change would 
be consistettt with the maximum public benefit and not unreasonably affect beneficial 
uses. `17te original discharge of waste to groundwater at this site was contrary to this 
policy. Therefore, the groundwater quality needs to be restored to its originai quality 
to the extent reasonable. • Shallow groundwater at the site is designated as a potential 
source of drinidng water. For this neason, MCLs are acceptable as concentrdtions' 
that meet the intent of Resolution 68-16. 

31. RcgiQnal Board Resolut.ion No, 88-160  This resolution strongly encourages the 
maximum feasible reuse of extracted groundwater from groundwater remediation 
activities, either by the discharger or by other public or private water users. 
Currently, treated groundwater from interim groundwater remediation at 640 Page 
Mill Road and 601 t.alifomia Avenue that is not reus6d for irrigation andlor gray 
water is discharged to the sanitary sewer, and is available for reuse as effluent from 
the Palo Alto sewage treatment plant. Hewlett-Packard has conducted a reuse study 
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for its existing and planned groundwater treatmant facilities at 395 and 640 Page Mill 
Road, and Varian has conducted a similar reuse study for 601 Califomia Avenue. 
The Hoard will assess future complianae with this nsolution if and when the 
dischargers apply to discharge treated groundwater to surface waters. 

32. Water tlua)jtv Control P1an '11te Board adopted a revised Water Quality Control 
Plan for the San Francisco Bay Basin (Basin Plan) on December 17, 1986, and the 
State Baard approved it on May 21, 1987. The Basin Plan contains water quality 
objectives and beneficial uses of surface and ground waters. 

The existing and potential uses of groundwater underlying and adjacent to the site 
include: 

a. Industrial process water supply 
b. Industrial service watex supply 
C. 	Municipal and domestio watcr supply 
d. 	Agricultural water supply 

Shallow groundwater underlying and adjacsnt to the site is currently not used for any 
of the above uses. 

33. 	'I'he dischargers have caused or perntitted, and threaten to cause or permit waste to be 
discharged or deposited where it is or probably will bn discharged to waters of the 
State and ereates or thtratens to create a condition of polludon or nuisance. 

34. 	This action is an order to enforcx thc laws and regulations administered by the Board. 
This action is categorically exempt from the provisions of the California 
Environmental Quality Act (CBQA) pursuant to Section 15321 of the Resourt;es 
Agency Guidelines. 

3S. 	The Soard has notified tha dischargers and interested persons and agencies of its 
intent under Califomia Water Code Section 13304 to prescriba Site Cleanup 
Requirements for the dischatge and has provided them with the opportttnity for a 
public hearing and an opportunity to submit their written views and recommendations. 

36. 	1fie Board, in a publie meeting, heard and consuiered all cvmments pertatning to the 
discharge. 
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TT' 1S HEREBY ORDBRED, pursuant to Section 13304 of the California Water Code and 
Section 25356.1 of the Califomia Health and Safety Code, that the dischargers shall cleanup 
and abate the effects described in the above findings as follows: 

U 

1. 7be discharge of wasGes or hazardous materials in a manner which will 
degtade water quality or adversely affect the beneficial uses of the waters of 
the State is prohibited. 

2. Further significant migratlon of pollutants through subsurface transport to 
waters of tlte State is prohibited. 

3. Activities associated with subsurface investigation and cleanup which will 
cause•significant adverse migtation of pollutants are prohibited. 

B. 	SPECLF7CAT10NS 

The storage, handling, treatmcnt ;  or disposal of soil or groundwater containing 
pollutants shall not create a nuisance as defined in Section 13050(m) of the , 
California Water Code. 

2. The dischargers shall conduct monitoring activities as determined by the 
Executive Officer to define the current local hydrogeologic conditions, and the 
lateral and vertical extent of soil and groundwater pollution. Should 
monitoring results show evidence of plume migration, additional 
chatacterization of the poAutant plume may be required. 

3. Groundwater cleanup standards for all SMP wells are set forth in Table 1. 

4. The soil cleanup standard is 1 ppm for total VOCs. 

5. The dischargers shall implement the final cleanup plan as described in Finding 
16. 

6. Cost Recovery: Pursuant to Section 13304 of the Califomia Water Code, the 
dischargers are hareby notified that the Board is entitled to, and may seek 
reimbursement of, all reasonable costs actually incurred by the Board to 
investigate unauthorized discharges of waste and to oversee cleanup of such 
waste, abatement of the effects thereof, or other remedial action, as required 
by this Order. 
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C. PROVISiONS 

1. T7te dischargers shall comply with the attached Self-Monitoring Program. 

2. The dischargers shall aomply with this Order immediately upon adoption and 
shall comply with the Prohibitions and Specificadons described above in 
accordanee with the following taskc and compliance dates. With regard to the 
640 Page Mill Road site, the 601 California Avenue site, and the Off-Site 
Area, in the event that Hewlett-Packard and/or Varian Associates, as 
applicable, fail to comply with this Order, the Fzecutive Oft3cer may notify 
Stanford University and Stanford University shall be responsible for 
wmpliance. 

3. HEWLETT-PACCCARD 640 pAGE MILL ROAD ON-5ITE 
(Iiewlett-Paclaird and Stanford Univetsity) 

a. COMY'I.ETION DATE: December I, 1994 

TASK 1: PROPOSEt) CONSTRAINTS: Stanford University shall submit a 
technical report acceptable to the Executive Officer documenting procedures to 
be implemented for a deed restriction for the 640 site prohibidng the use of 
on-site contamittated groundwater as a source of drinlflng water. The 
Etecutive Offieer may approve an alternadive mechanism if it accomplishes the 
same function as a deed restriction. Constraints shall remain in effect until 
groundwater cleanup standards have beeu achieved and pollutant levels have 
stabilized in the aquifers beneath the site. 

b. COMPLETION DATE: Before building occupancy by new tenant 

TASK 2: PROPOSED CONSTRAINIS: Hewlett-Packard shall submit a 
technical report acceptable to the Executive Officer documenting that Hewlett- 
Packard has notified future tenants as to the locations of hazardous materials in 
the subsurface and the potential health hazards associated with such materials. 
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C. 	COMPLETION DATE: 60 days after Eacecutive Offtcer's apptroval of 
above task. 

TASK 3: IIrIPLF.MF.NT CONSTI2AINTS: Stanford University shall submit 
a technical report acceptable to the Executive Offtcer documenting that a deed 
restriction or altemative approved constraints have been implemented. 

d. COMPLETION DATE: July 1, 1995 

TASK 4: EVALUATE EFFECTIVENESS OF SOIL VAPOR 
EXTRACTTION SYSTEMt Hewlett-Paclmrd shall submit a technical report 
acceptable to the Executive Officer which documents implementation of the 
approved SVE system, which is described in the Feasibility Study, evaluates 
effectiveness of the entire soil vapor extract9on system, and proposes 
modifications to the system, if necessary, and a time schedule to accomplish 
the cleanup standard. This evaluation should include the installation of soil 
vapor monitoring devices needed to assess the effectiveness of the soil vapor 
extraction system. 

e. COMPLETION DATE: According to the schedule in the above Task 
approved by the Executive Officer. 

TASK 5: START-TIP OP' MOI)IkTCATIONS TO SOIL VAPOIt 
EXTRACTION SYSTEM: Hewlett-Packard shall submit a technical report 
acceptable to the Fxecutive Officer documenting completion of any 
modifications identified in the above Task. 

f. COMPLETION DATEe 60 days prior to proposed curtaiiment of any 
soil vapor extraction well or soil vapor 
treatment system. 

TASK 6: SOIL VAYOIt WELL EXTRACTION CURTAILMFIVT 
CItITEItIA AND PItOI'OSAL: Hewlett-Packard shall submit a technical 
report acceptable to the E.xecutive Officer containing a proposal and time 
schedule for curtailment (i.e., termination or significant reduction of pumping 
rate) from any soil vapor extraction well(s) or piping and the criteria used to 
justify such curtailment. If the reason for curtailment is achievement of final 
cleanup standards, then the report shall include a proposal indicating the 
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methods for determining concentrations of VOCss remaining in the soil. The 
proposal may include tertnination of soil vapor extraction well operation for 
an extended period of time to study the effects on chemical migtation prior to 
well abandonment. The proposal shall include a schedule for implementation. 

If the dischargers claim that it is not practicable to achieve cleanup standards 
through continued soil vapor extraction in all or any portion of the 
contaminated soil area and that significant quantities of chemicals are not being 
removed through soil vapor extraction, the dischargers shall evaluate the 
reductions in chemical concentrations and altemative cleanup standards that 
can be practfcably achieved. 'fhe report shall evaluate alternative means of 
achieving cleanup standards, whether meeting the cleanup standard is 
technically impracticab►e and whether the alternative cleanup standard 
proposed will be protective of human health and the environment. 

g. COMPLETION DATE: According to the sebedule in tLe above Task 
approved by the F.xecutive Officer 

TAST{ 7: IlV[PI.EMENTATION OF C[IRTAfLdVIF.N[' AND 
COMPX,I;TION OF SOH. RE1IEDTATION: Hewlett-Packard shall submit a 
technical report acoeptable to the Executive Officer documenting completion of 
the necessary tasks identified in the technical report submitted for the above 
task. 'Chis report shall include the results of any chemical analyses performed. 

h. COMPT,ETiON DATE: 60 days prior to proposed curtailment of any 
groundwater extraction well or groundwater 
treatment system. 

TASIC 8: GItOUNDWATER EXTRACTION CC)RTAHM1filT 
CiiTPERIA AND PYtOPOSAI..; Hewlat-Pacltard shall submit a technical 
report and time schedule acceptable to the Executive Officer containing a 
proposal for curtailing pumping from any groundwater extraction well(s) and 
the criteria used to justify such cuxtaiiment. This m.port may include data to 
show that groundwater cleanup standards for all VOCs have been achieved and 
that pollutant levels have stabilized or are stabilizing; and that the potential for 
pollutant levels rlsing above cleanup standards is minimal. Curtailment of 
groundwater extraction means final shutdown of the system, a phased approach 
to shutdown, elimination of pumping in selected wells ('mcluding pulsed 
pumping), or a similar significant change to the system. In the case of 6na1 
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shutdown of any portion of the system, the report shall identify the basis for 
the time ftame that will be used to confirm that groundwater conoetttrations 
have stabilized at or below final cleanup standards and that the potential for 
increases above cleanup standards is minimal in that portion of the system. 

Any proposal to implement final shutdown of the system is subject to approval 
by the Boatd, and any proposal to implement a phased approach to shutdown 
or to eliminate the pumping in seleeted wells shall be subject to the approval 
of the Sxecutive Officer and, if requested by the Executive Officer, the Board. 

If the dischargers elaim that itis not practicable to achieve cleanup standards 
through continued groundwater extraction in all or any portion of the 
groundwater plume anea, the dischargers shall evaluate the reductions in 
chemical'eoncentrations, the mass qtiantities being removed through 
groundwater extraction, and altemative cleanup standards that can be 
practically achieved: The report shall evaluate alternative means of achieving 
cleanup standards, whether rneeting the cleanup standards is technically 
impracticable, cost cffectiveness and whether the altemative cleanup standard 
proposed will be protective of human health and the environment. 

i. 	COMPLETTON DATE: According to the schedule in the above Task 
approved by the Executive Officer 

TASK 9: I1dPLEMEN'I'ATION 08 GROUNDWATER E7CTRACTION 
CURTAILMF.NT: Iiewlett-Packard shall submit a technical report acceptable 
to the Executive Officer documenting completion of the necessary tasks 
identified in the technical report submitted for the above task. 

4. VARTAN 601 CALIEQRNIA 
(Varian Associates and Stanford University) 

a. 	COMPLETION DATE: December 1, 1994 

TASK 10: PROPOSED CONSTRAINT$: Stanford University shall submit 
a technical report acxeptable to the Executive Officer documenting prooedures 
to be implument+ed for a doed rrstriction for the 601 site prohibiting the use of 
on-site contaminated groundwater as a source of drinidng water. The 
Executive Officer may approve an alternative mechanism if it accomplishes the 
same function as a deed restriction. Constraints shall remain in effect until 
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groundwater cleanup standards have been achieved and pollutant levels have 
stabilized in the aquifers beneath the site. 

b. 	COMPLETION DATE: 30 days fopowing reciept of written notice to 
Varian of building occupancy by new tenant. 

TASK 11: PROPOSED CONSTRAINT5: Varian Associates shall submit a 
technical report aooeptable to the Facecutive Offlcer documenting that Varian 
has notified future tenants as to tha locations of hazardous materials in the 
subsurface and the potential health hazards associated with such materials. 

C. 	COMPLETION DATE: 60 days after Executive Officer's approval of 
above task. 

TASK 12: IMPLEMENT CONSTRAINTS: Stanford University shall 
submit a technical report acceptable to the Execuflve OFficer documenting that 
a deed restriction or altemate approvcd constraints have been implementad. 

d. COMPL£TTON DATE: July 1, 1995 

TASIC 13: EVALUATE EFFECTIVENESS OF SOIL VAPOR 
EXTRACTION SYSTEM: Varian Associates shall submit a technical report 
atxeptable to the Executive Officer which documents implementation of the 
expanded SVE system, evaluates effecflveness of the entire soil vapor 
extraction system, and proposes modifications to the system and a dme 
schedule, if necessary, to accomplish the cleanup standard and a time 
schedule. This evaluation shouid include soii vapor monitoring devices 
needed to assess the effectiveness of the soil vapor extraction system. . 

e. COMPLETION DATE: According to the schedule in the above Task 
approved by the Executive Officer. 

TASIC 14: START-UP OF MODIFICATIONS TO SOIL VAPOR 
EXTRACTION SYSTEM: Varian Associates shall submit a technical report 
acceptable to the Executive Officer documenting completion of any 
modifications identified in the above Task. 
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f. CO1v1PLETION DATE: 60 days prior to proposed curtailment of any 
soil vapor eadraction well or soil vapor 
treatment system. 

TASK 15: SOII. VAPOIt WELL PUMPYNG CURTAII.MENT CRITERIA 
AND PROPOSAL: Varian Assaciates shall submit a technical report 
aaxptable to the Fxecutive Officer containing a proposal for cunailment (i.e., 
termination or signifcant reduction of pumping rate) from any soil vapor 
extraction well(s) or piping and the criteria used to justify such curtailment. If 
the reason for curtailment is achievement of final cleanup standards, then the 
report shall include a proposal indicating the methods for determining 
coneentrations of VOCs remaining in the soil. The proposal may include 
termination of soil vapor extraction we71 operation for an extended period of 
time to study the'effects on chemical migration prior to well abandonment. 
The proposal shall include a schedule for implementation. 

If the dischargers claim thatitis not ptacticable to achieve cleanup standards 
through cvntinued soil vapor extraction in all or any portion of the . 
contaminated soil area and that significant quantities of chemicals are not being 
removed through soil vapor extraction, the dischargers shall evaluate the 
reductions in chemical concentrations and alternative cleanup standards that 
can be practicably achieved. The report shall evaivate alternative means of 
achieving cleanup standards, whether meeting the cleanup standard is 
technically impracticable, cost effective, and whether the alternative cleanup 
standard proposed will ba protective of human health and the environment. 

g. COIVIPLETION DATE: According to the schedule in the above Task 
approved by the Fxecutive Officer 

TASK 16: IIVIPLEMENTATION OF CUIiTAILMENT AND 
COMPLETION OF SOIL  RF.hTEDIATION: Varian Associates shall submit 
a technical report acceptable to the Eacecutive Officer documenting completion 
of the necessary tasks identified in the technical report submitted for the above 
task. The report shall include the results of any chemical analyses performed. 
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h. 	COMYLETION DATE: 60 days prior to proposed curtailment of any 
groundwater extraction well or groundwater treatment system. 

TASK 17: GROUNDWATER EXTRACTION CURTAILMENT 
CRITERIA AND 1?ItOPOSAI;. Varian Associates shall submit a technical 
report acceptable to the Executive Officer containing a proposal for curtailing 
pumping from any groundwater extraction well(s) and the criteria used to 
justify such curtailment. This report shall include data to show that 
groundwater cieanup standards for all VOCs have been achieved and that 
pollutant levels have stabilized or are stabilizing, and that the potential for 
pollutant levels rising above cleanup standards is minimal. Curtailment of 
groundwater extraction means final shutdown of the system, a phased approach 
to shutdown, elimination of pumping in selected wells (including pulsed 
pumping), or a similar significant change to the system. In the case of final 
shutdown of any portion of the system, the report shall idendfy the basis for 
the time frame that will be used to confirm that groundwater concentrations 
have stabilized at or below final cleanup standards and that the potential for 
increases above cleanup standards is minimal in that portion of the system. 

Any proposal to implement final shutdown of the system is subject to approval 
by the Hoard, and any proposal to implement a phased approach to shutdown 
or to eliminate the pumping in selected welis shali be subject to the approval 
of the Executive Officer and, if requested by the Executive Officer, the Board. 

If the dischargers claim that it is not practicable to achieve cleanup standards 
through continued groundwater extraction in all or any poftion of the 
groundwater plume area, the dischargers shall evaluate the reductions in 
chemical conoentrations, the mass quantities being removed through 
groundwater extraction, and altemative cleanup standards that can be 
practically achieved. The report shall evaluate alternative means of achieving 
cleanup standards, whether mceting the cleanup standards is technically 
impracticable, cost effectiveness, and whether the altemative cleanup standand 
proposed will be protective of human health and the environment. 

ih, COMPLETION DATE: According to the schedule in the above Task 
approved by the Executive Offieer 

TASK 18: IMPLEMFdVTATION OF GROUNDWATER EXTRACT[ON 
CURTAILMENT: Varian Associates shall submit a technical report 
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aaceptable to the Executiva Officer documenting completion of the necessary 
tasks identified in the technical report submitted for the above task. 

j. COMPLETION DATE: 15 days following written notice to Stanford 
University of planned building demolition 

TASK 19: NOTICE OF PLANNED BUTLDING DEMOLITION: 
Stanford University shall provide the Executive Officer and Varian Associates 
with written notice of plaaned building demolition on the 601 site. 

k. COMPLETION DATE: 45 days following receipt of written notice from 
Stanford University of planned building 
demot'ition (or as determined, in coordination 
with proposed redeveloptnent activities). 

TASIC 20: PitOPOSAL FOIi INVESTIGATION OF AREAS EXPOSED 
BY BUIT,DING DEIVIOLITION: Varian Associates sha11 submit a technical 
report acceptable to the Executive Officer proposing a sampling schedule for 
areas which have previously beon inaccessible beneath on-site buildings 
because of physical or operational constraints. This includes areas which could 
potent9ally impact groundwater or the environment and were difficult to sample 
prior to this Order.. 

5.  HFWLETT-PACKAIiD 395 PAGE M7LL ROAD ON-SITE  
(Flewlett-Paclard) 

a. 	COb1PLETION DATE: February 1, 1995 

TASIC 21: PROPOSED CONSTRAINTS: Hewlett-Packard shall submit a 
technical report accxptab ►e to the Executive Officer documenting procedures to 
be implemented for a deed restriction prohibiting the use of the contaminated 
groundwater as a source of drinking water. The Executive Officer may 
approve an alternative mechanism if it accomplishes the same funcdon as a 
decd restriction. Constraints•shall reniain in effect until groundwater cleanup 
standards have been achieved and pollutant levels have stabilized in the 
aquifers beneath the site. 

. 	-i 
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b. COMPLETION DATE: 60 days after Fxecutive Officer's approval of 
above task. 

TASK 22: IMPLEMENT CONSTRAINTS: Hewlett-Packard shall submit a 
technical nport acceptable to the Executive Offieer documenting a deed 
restriction or altemative approved eonstraints have been implemented. 

c. COMPLETION DATE: Febrnarq 1, 1995 

TASK 22: 1tEMEDIATION OF NORTHEASTERN CORNER OF SITE: 
Hewlett-Packard shall submit a workplan and time schedule acceptable to the 
Executive Officer for remediation of the vadose and groundwater zones near 
Building 12 that have been impacted by contaminants. This area is known as 
Area X(ten). Tde workplan wiU justify any proposed modifications to the 
remediation altematives for Area 7C currently recommended in the COE 
groundwater and 395 Site soils Feasibility Study. 

d. COMPLETION DATE: September 1, 1995 

TASK 24: EVAI,IIATE EFFECTIVENESS OF SO1L VAPOR 
EXTRACTION SYSTEM: For any area of the site where SVE is 
implemented as the selected remedial altemative, Hewlett-Packard shall submit 
a technical report acceptable to the E.xecutive Officer which documents 
implementation of the approved SVE system rewmmended in the Feasibility 
Study, evaluates effectiveness of the soil vapor.extraction system, and proposes 
modifications to the system, if neceSsary, and a time schedule to implement 
those proposed modifications. 'I'ltis report should include an evaluation of soil 
vapor monitoring options needed to assess the effectiveness of the soil vapor 
extraction system. 

e. COMPLETION DATE: According to the schedule in the above Task 
approved by the Exocutive Officer. 

TASK 25: START-UP OF MODIFICATIONS TO SOII. VAPOR 
EXTRACTION SYSTEM: Hewlett-Packard shall submit a technical report 
acceptable to the Executive Officer documenting cvmpletion of any 
modifications identified in the above Task. 
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f. CONIPLET[ON DATE: 60 days prior to proposed curtailment of any 
soii vapor extraction well or soil vapor 
treatment system. 

TASIC 26: SOIL VAPOR EXTRACTION CiJRTAII.MENT CRITERIA 
A1VD PROPOSAL: Hewlett-Packard shall submit a technical report 
acxeptable to the Executive Offcer containing a proposal for curtailment (i.e., 
termination or significant reduction in pumping rate) from any soil vapor 
extraction well(s) or piping and the criteria used to justify such curtailment. If 
the reason for curtailment is achievement of final cleanup standards, then the 
n:port shall include a proposai indicating the methods for determining 
concentrations of VOCs rema9ning in the soil. The proposai may include 
termination of soil vapor extraction well operation for an extended period of 
time to study the effeats on chemical migration prior to well abandonment. 
The proposal shall include a schedule for implementation. 

If the discharger claims that it is not ptacticable to achieve cleanup standards 
through continued soil vapor extraction in all or any portion of the 
contaminated soil area and that significant quantities of chemicals are nat being 
removed through soil vapor extraction, the discharger shall evaluate the 
reductions in chemical cvncentrations and alternative cleanup standards that 
can be'prdcticably achieved. The report shall evaluate altetnative means of 
achieving cleanup standards, whether meedng the cleanup standard is 
technically imptacticrable, cost effective, and •whether the altetnative cleanup 
standard proposed will be protective of human health and the environment. 

g. COMPLETION DATE: According to the schedule in the above Task 
approved by the Executive Officer. 

TASK 27: IMPLEIvIENTATION OF CCJRTAYI.MENT AND 
COMPLETION OF SOII. REMLUTATION: Hewlett-Packard shall submit a 
technical report ac,ceptable to the 6xecutive Officer documenting completion of 
the necessary tasks identified in thc technical report submitted for the above 
t2tk: The repOrt Shall include the rrsults of any chemical analyses performed. 
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h. COMPI.ETION AATE: 60 days prior to proposed curtaihnent of any 
groundwater extraction well or groundwater 
treatment systent. 

TASIC 28: GROUNDWATER EXTRACTCON CURTAII.MFIVT 
CRPCERIA AND pROPOSAL: Hewlett-Packard shall submit a technical 
report acceptable to the Executive Officer containing a proposal for eurtailing 
pumping from any groundwater exuacdon well(s) and the criteria used to 
justify such currailment. This teport shall include data to show that 
groundwater cleanup standards for all VOCs have been achieved and that 
pollutant levels have stabilized or are stabilizing, and that the potential for 
pollutant levels rising above cleanup standards is minimal. Curtailment of 
groundwater extraction means final shutdown of the system, a phased approach 
to shutdown, elimination of pumping in selected wells (inctuding pulsed 
pumping), or a similar significant change to the system. In the case of final 
shutdown of any portion of the system, the report shaN identify the basis for 
the time frame that will be used to confirm that groundwater concentrations 
have stabilized at or below final eleanup standards and that the poteatial for 
increases above cleanup standards is minimal in that portion of the system. 

Any proposal to implement final shutdown of the system is subject to approval 
by the Baud, and any proposal to implement a phased approach to shutdown 
or to eliminate the pumping in selected wells shall be subject to the approval 
of the Facecutive Offioer and, if requested by the Executive Officer, the Board. 

If the discharger claims that it is not practicable to achieve cleanup standards 
through continued groundwater extraction in all or any portion of the 
groundwater plume anea, the discharger shall evaluate the reductions in 
chemical concenttations, the mass quantities being removed through 
groundwater extraction, and alternativc cleanup standards that can ba 
practically achieved. The report shall evaluate alternative means of achieving 
oleanup standards, whethar meeting the cleanup standards is technically 
impracticable, cost effectiveness, and whether the alternative cleanup standard 
proposed will be protective of human health and the environment. 

i. COMFLETION DATE: According to the seltedule In the above Task 
approved by the Facecutive Officer. 

TASIS 29: IIvIPLEMENTATION OF GROUNllWATER EXTRACTTON 
CURTAtT113ENT: Hewlett-Pacirard shall submit a technical report acceptable 
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to the Facecutive Officer documenting completion of the necessary tasks 
identified in the technical report submitted for the above task. 

j. 	COMPLETION DATE: 30 days prior to building demolition. 

TASK 30: PROPOSAL FOR I1WES7'IGATION OF AREAS EXPOSED 
BY BUII..DING DEMOI,ITION: Hewiett-Packard shall submit a technical 
report aoceptable ta the Facecutive Officer proposing a sampling schedule for 
areas which have previously been inaccessible beneath present on-site buildings 
because of physical or operational constraints. This includes areas which could 
potentially impact groundwater or the environment and were difficult to sample 
prior to this Order. 

6. 	OFF-S1TE AREA  
(Hewlett-Packard, Varian Associates, and Stanford University, as applicable) 

a. COMPLETION DATE: 90 days after request made by the Executive 
Officer 

TASK 31: MAINTENANCE OF OREGON EXPRESSWAY UNDERPASS 
GItOUNDWATER CONTROL AND REMEnIATION SYSTEM: Hewlett- 
Packard and Varian Associates shall submit a workplan and time schedule 
aeceptable to the Sxecutive Officer for alternate eontrol and remediation of 
groundwater if the present Oregon Expressway Underpass remediation system 
is rendered ineffective in remediating or preventing the spread of groundwater 
contamination. 

b. COMPLE'I'ION DATE: 60 days prior to proposed curtailment of any 
groundwater extraction well or groundwater treatment system. 

TASK 32: GROIJNDWATER EXTRACTION CURTAII111ENT 
CRITERIA AND PROPOSAL: Hewlett-Packard and Varian Associates shall 
submit a technicat report acceptable to the Executive Officer containing a 
proposal $or curtailing pumping from any groundwater extraction well(s) and 
the criteria used. to justify such curtailment: .This report shall include data to 
show that groundwater cleanup standards for all VOCs have been achieved and 
that pollutant levels have stabilized or are stabilizing, and that the potential for 

•pollutant levels rising above cleanup standards is minimal. Curtailment of 
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groundwater exttaction means final shutdown of the system, a phased approach 
to shutdown, elimination of pumping in certain wells (including pulsed 
pumping), or a similar significant change to the system. In the case of final 
shutdown of any portion of the system, the report shall identify the basis for 
the time frnme that wil! be used to c:onfirm that groundwater conoentrations 
have stabilized at or below final cleanup standards and that the potential for 
inereases above cleanup standards is minimal in that portion of the system. 

Any proposal to implement frnal shutdown of the system is subject to approval 
by the Aoand, and any proposal to implement a phased approach to shutdown 
or to eliminate the pumping in selected wells shall be subject to the approval 
of the Executive Officer and, if requested by the Executive Officer, the Board. 

If the dischargers claim that it is not pracdcable to achieve cleanup standards 
through continued groundwater extraction in all or any portion of the 
groundwater plume area, the dischargers shall evaluate the reductions in 
chemical concentrations, the mass quantities being removed through 
groundwater extraction, and altemative cleanup standards that can be 
practically aohieved. The report shall evaluate alternative means of achieving 
cleanup standards, whether meeting the cleanup standards is tecltnically 
impracticable, cost effectiveness,.and whether the alternative cleanup standard 
proposed will be protective of human health and the environment. 

C. 	COMPLETION DATE: According to the schedule in the above Task 
approved by the Executive Officer 

TASK 33: Tl►O'LEMENTATION OF GROUNDVVATER ERTRACTION 
CURTAIL24ENT: Hewlett-Packard and Varian Associates shall submit a 
technical report acxxptable to the ExecuCGve Officer documenpng completion of 
the necessary tasis id®ntified in the technical report submitted for the above 
task. 

d. 	COMPLETION DATE: November 1, 1995 

TASK 34: INSTALLATION OF ADDTTIONAL MONITORING '1'VEC,X S: 
Hewlett-Packard and Varian Associates shall submit a technical report 
acoeptable to the Executive Officer documenting installation of any remaining 
groundwater monitoring wells, Clrfs, or hydropunches needed to assess: the 
effectiveness of the groundwater extraction system, the vertical and lateral 
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distribution of the current groundwater plume and the future changes in plume 
dimensions as identified in a September 7, 1994 letter from Hewlett-Packard 
and Varian to Board staff. 

C. 	COM.PLETION DATE: December 1, 1994 

TASK 35: WORKPLAN FOR INSTALLATION OF EXPANDED 
GROUNDWATER EXTRACTION AND TREATMF.NT SYSTEM: 
Hewlett-Packard and Varian Associates shall submit a workplan and time 
schedule acceptable to the Executive Officer for installation of the expanded 
groundwater extracdon system, as outlined in the selected final remedy 
(Altemative 2) described in the Feasibility Study and for evaluation of capture 
area. The workplan shall contain the final construction schedule through 
submittal of the start-up report. 

COMPLETION DATE: Twelve months following approval of the 
workplan 

TASK 36: START-UP REPORT FOR GROT)NDWATER E7C'i'RACTION 
AND TREATMENT'SYSTEM: Ilewlett-Packard and Varian Associates shall 
submit a technical n:port acceptable to the Execut3ve Officer documenting 
insfallation of the grotindwater extraction system described in the above Task. 
The report shall contain as built construction drawings of the entire system and 
the first two weeks of monitoring data. 

g. 	COIVIPLETION DATE: 	Nine months following date of start-up report 

TASK 37: EVALLIATE CAPTURE AREA OF IlMPACTED 
GRO[JNDWATER AND PROPOSE ADDITIONAL EXTRACTION 
WELLS IF NECESSARY: liewlett-Packard and Varian Associates sball 
submit a technical report acceptable to the Executive Officcr documenting 
implementation of the expanded groundwater extraction system and containing 
an evaluation of the capture zones of all groundwater extraction systems that 
impact groundwater in the COE and Perimeter Areas. The capture zones must 
affect on- and off-site groundwater with chemical concentration above the 
cleanup standards that originates from the sites. This evaluation must also 
propose additional extraction wells, if necessary, and an implementation 
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schedule. This report shall contain data from the on-site areas and the Off-Site 
Area. 

h. 	COMPLETION UATE: According to a schedule set in the above Task 
appr~oved by the Fxecutive Ofricer 

TASK 38: START UP OF MODTFICATIONS TO GROUNDWATER 
E7CTRACTION AND 'I'R'EATMLNT SYSTEM: Hewlett-Packard and 
Varian Associates shall submit a technical report acceptable to the Executiv® 
Officer documenting completion of any modifications identified in the above 
Task. 

7. Ar L AREAS 
(Hewlett-Packard, Varian Associates, and Stanford University ;  as applicable) 

a. COMPLETION DATE: June 1, 2000 

TASK 39: F1VK YEAR STATUS RI;pORT AND 1~FFECTIVENESS 
EVALUATION: Hewlett-Packard and Varian Associates, as applicable, shall 
submit a teshnical report aeceptable to the Eacecutive Officer containing the 
results of any addidonal investigation; an evaluation of the effectiveness of 
installed final cleanup measures and cleanup costs; additional recommended 
measures to achieve final cleanup objectives and standards, if necessary; 
projected costs necessary to achicve cleanup objectives and standards; and the 
tasks and time schedule necessary to implement any additional final cleanup 
measures. This report shall also describe the reuse of extracted groundwater 
and evaluate and document the cleanup of contaminated groundwater. If 
cleanup standards in this Order have not been achieved on-site and are not 

expected to be achieved through continued groundwater extraction and/or soil 
remediation, this report shall also contain an evaluation addressing whether it 
is technically practicable and cost effective to achieve the cleaaup standards, 

and if so, a proposal for proctdures to do so. 

b. COMI'I.ETTON DATE: 90 days after request tnade by the Facecutive 
Officer 

TASK 40: EVALUATION OF NEW HEALTH CRITERIA: Hewlett- 
Packard and Varian Associates, as applicabio, shall submit a technical report 
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aeoeptable to the Executive Officer which contains an evaluation of how the 
final plan and eleanup standards would be affected, if the groundwater or soil 
cleanup standards listed in Table I of this Order change as a result of 
promulgation of revised drinking water standards, maximum contaminant 
levels or action levels or other health based criteria. 

C. 	COMPI.ETION DATE: 90 days after request made by the Executive 
Officer 

TASIC 41: EVAI.CTATION OF NFW TECHNICAL INFORMATION: 
Hewlett-Packard and Varian Associates, as applicable, shall submit a technicai 
report acceptable to the Executive Officer that documents an evaluation of new 
technical and economic information which indicates that cleanup standards or 
cleanup technologies in some areas may be wnsidered for revision. Such 
technical reports shall not be required unless the Executive Offlce.r or the 
Board determines that such•new information indicates a reasonable possibility 
that the Order may netd to be changed under the criteria descrlbed in Findings 
18 through 21. ' 

8. 11te submittal of technical reports evaluating final remedial measures will 
include a discussion of the cost, effectiveness, and impact on human health, 
and the anvironment with the guidance provided by Subpart F of the NCP (40 
CFR Part 300); Section 25356.I(c) of the California Health and Safety Code; 
C):T2CLA guidance documents; and shall be consistent with the State Water 
Resources Control Board's Resolution No. 68-16, "Statement of Policy with 
Itespect to'Maintaining High Quality of Waters in Califomia." 

9. If the dischargers are delayed ;  interrupted or prevented from meeting one or 
mone of the completion dates specified in this order, the dischargers shall 
promptly notify the Exeeutive Officer, and the Board may consider revision to 
this Order for such delays. 

10. Technical status repotts on compliance with the Prohibitions, Specifications, 
and Provisions of this Order shall ba submitted quarterly to the 13oard 
commencing on October 15, 1994 (for June, July and August), and covering 
the previous quarter. lteports shall be submitted on a quarterly basis, until 
one year after implehtentation of the expanded groundwater extraction and 
treatment system: The lechnical reJtorts may then be submitted semi-annually 
after the seCond and fourth quariers thereafter, or as required by the Executive 
Officer. These reporcc shall consist of: (1) a summary of work compieted 
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since subntittal of the previous report and work projected to be comple0ed by 
the time of the next report, (2) identiftcation of any obstacles which may 
threaten eompliance with the schedule of this Order and what actions are being 
taken to overcome these obstacles, and (3) include, in the event of non- 
compliance with any Provision or Specitication of this Order, written 
notification which clarifies the reasons for non-compliance and which proposes 
specific measures and a schedule to achieve complianot:. This written 
notification shall identify work not compteted that was projected for 
complecion, and shall identify the impact of non-compliance on achieving 
compliance with the remaining requirements of this Order. 

These reports shall also identify any problems with or changes in the 
extraction and treatment system. Additionally, the reports shall include, but 
not be limited to, updated water table and piezometric surface maps and plume 
maps for all affected water-bearing zones as 'specified in the current 
groundwater self-monitoring program requirements, and appropriately scaled 
and detailed base maps showing the location of all monitoring wells and 
identifying adjacent facilities and structures. These repotis may be combined 
with quartetly SMRs requined per Provision C.1. 

11, 	On an annual basis beginning with the report dua ]anuary 31, 1996, or as 
reqtiired by the Executive Officer, the status report shall include an evaluation 
of the progress of cleanup measures such as hydraulic control of the plume, 
performance of the remedy, ostimation of capture zones influenced by 
extraction wells, establishment of cones of depression using field data, and a 
discussion of water quality data relevant to the evaluation of the progress of 
cleanup measures. The report shall also evaluate the effects of operation of 
existing extraction wells on groundwater levels and an estimate of the amount 
of chamicals removed via the extraction systems, These teports may be 
combined with quarterly SMRs required in Provision C:1: No such report 
needs to be filed in 2000. 

12. 	Non=Rinding Allocation of Responsibility: The cost of implementing the 
selected remedy should be allocated to Hewlett-Packard (45%) Varian 
Assaciates (45%) and Stanford (10%). These parties reserve all of their rights 
against and with respect to any other potentially responsible parties under any 
applicable law, including those named pnoviously in this Order. 

13 	All teehnical reports or technical documents shall be signed by or stamped 
with the seal of a registered geologist, engincering geologist, or professional 
engineer, 
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14. 	All samples shall be analyzed by State certified laboratories or by laboratories 
accepted by the Board using approved EPA methods, where available, for the 
type of analysis to be performed. All laboratorlea shall maintain quality 
assurance/quality control records for Board review. 

	

15. 	The dischargers shall maintain in good working order, and operate as 
efficiently as possible, any facility or oontrol system installed to achieve 
compliance with the requirements of this Ordar. 

	

16. 	Copies of all correspondence, reports, and documents pertaining to compltance 
with this Order or proposed changes to this Order shall be provided to the 
following agencies: 

a. Santa Clara Valley Water District 
b. U.S. Environmental Protection Agency, Region 9(H-6-3) 
C. 	Califomia EPA/DT'SC Site Mitigation Branch 

The Executive Officer may additionally require copies of correspondence, 
reports, and dobuments pertaining to compliance with this Order to be 
provided to a local repository for public use. 

	

17. 	The dischargers shall germit the Board or its authotized representative, in 
accordance with Section 13267(c) of the Califomia Water Code: 

a. Entry upon premisas in which any pollution sources exist or may exist, 
consistent with the site Health and Safety Plan, or upon premises in 
which any required records relevant to this Order are kept. 

b. Access to copy any records required to be kept under the requirements 
of this Order. 

C. 	Inspection of any monitoring equipment or methodology implemented 
in response to this Order, 

d. 	Sampling of any groundwater or soil which is accessible, or may 
become accessible, as part of any investigation or remedial action 
program undettaken by the dischargers. 

	

18. 	If any harardous substance, as deCinecl by Sec6on 13050 of the California 
Water Code, is discharged in or on any waters of the state, or discharged and 
deposited where it is, or probably will be discharged in or on any waters of 
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the state, the dischargers shall report such discharge to this Hoard, at (510) 
286-1255 on weekdays during office hours (8 am to 5 pm) and to the Office of 
Emergency Services at (800) 852-7550 during non-bttsiness hours. A written 
report shall bo filed with the Board within five workittg days and shall contain 
information relative to: the nature of waste or pollutant, quantity involved, 
duration of incident, cause of spill, SPCC plan in effeet (if any), estimated size 
of affeotad area, nature of effect, correotive measures talotm or planned, 
schedule of such measures, and persons/agencies notified. 

19- 	liewlett-Packard shall provide writtcn notification of any Changes in site 
occupancy or ownership as.sociated with facilities at 395 Page Mill Road and 
640 Page Nt'ill Road (so long a.s Hewlett-Packazd is a cument ocatpant or 
owner of such facilities) described in this Order within one month after such 
changes. Stanfotd TTniversity shall provide written notification of any changes 
in site oocupaaztcy or ownership assoeiated with facilities at 601 California 
Avenue and 640 Page Mill Road (so long as Stanford University is a current 
oc4upant or owner of such facilities) dcscrzbed in this Order within one month 
after such changes. 

20. The Soard wili review this Order periodically and may revise the requirements 
when necessazy. 

21. This Order supersedes and rescinds the following Soard orders: 

17ischarger/Area 	 Order No, 

Hewlett-Packard/395 Page Mill Road 	89-050 
Hewlett-Packard/640 Page Mill Road 	90-067 
Varian Associates/601 Califomia Avenue 	90-066 

1, Steven R. Ritchie, Ezecutive Officer, do here.by  cerpfy that the foregoing is a full, true; 
and correct copy of an ordet adopted by the California Regional Water Quality Control 
8oard, San Frattcisco liay Region, on September 21, 1994. 

iu,r 
Steven R. Ritchie 

Attachments: 	 Executive Officer 
Self-Monitoring Program 
Site Map 
Table 1 Groundwater Cleanup Standards 
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TABLE 1 
SITE CLEANUP REQLIIREMENTS 

GROUIVDWATER CLEANUP STANDARDS 
IYEWLETT-PACKARD 640 PAGE M1I.L ROAD 

VARIAN 601 CALIFORNLA AVENUE 
HEWLEIT-PACKARD 395 PAGE MILL ROAD 

CHEbIICAL CLEANUP STANLIARD ug/L 

Acetone 3,500 

Benzene 1 

1,1-Dichloroethane 5 

1,2-Dichloroethane 0.5 

1,1-Diehloroethene 6 

cis-1,2-Diehloroethene 6 

trans-1,2-Dichloroethene 10 

Methylene Chloride 5 

Tetrachloroethene 5 

1,1,1-Trichloroethane 200 

1,1,2-Trichloroethane 3 

Trichloroethene 5 

Freon 113 1,200 

1,2-Dichlorobenzeno 600 

1,2,4-'IYichlorobenzene 70 

For all chemicals except Acetone, cleanup standards for groundwater are federal or state 
MCL's, whichever is lower. For acetone, there is no federal or state MCL and the cleanup 
standard is based on the EPA reference dose and a hypothetical mazimum exposure rate. 
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GROUNDWATER SELF-MONITORING PROGRAM 

FOR 
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640 Page Mill Road Facility 
Palo Alto, Santa Clara County 

395 Page Mill Road Facility 
Palo Alto, Santa Clara County 

VARIAN ASSOCIATES 

601 Cali[ornia Avenue Facility 
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Adopted on September 21, 1994 



CALiFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
SAN FRANCISCO BAY IiEGION 

HE'nVY.EIT-PACKARD COMYANY 
640 Page Mill Road 
395 Page Mill Road 

VARIAN ASSOCIATES 
601 California Avenue 

Palo Alto, Santa Clara County 

GROUNDWATER SELF-MONTCORING PROGRAM 

►1 1: 

Reporting responsibilities of waste dischargers are specified in Sections 13225(a), 
13267(b), 13268, 13383 and.13387(b) of the Califomia Water Code and this Regional 
Hoard's Resolution No. 73-16. 

The principal purposes of.a monitoring progtam by a waste discharger, also referred to 
as self-monitoring program, aze: (1) to document compliance with wacte discharge 
requirements and prohibitions established by this Regional Board, (2) to facilitate 
self-policing by the waste discharger in the prevention and abatement of pollution arising 
from waste discharge, (3) to develop or assist in the development of effluent or other 
limitations, discharge prohibitions, national standards of performance, pretreatment and 
toxieity standards; and other standards, and (4) to prepare water and waste water quality 
inventories. 

B. SAMPLING AND ANALYTICAL METHODS. 

Sample wllection, storage, and analyses shall be performed according to the EPA 
Method 8000 series in "Test Methods for Evaluating Solid Wastes, PhysicallChemical 
Methods," dated November 1990; or other methods approved and specified by the 
Executive Officer of this Regional Board. 

1 	*7XffWTf:.i, ~ 

Vipl,a,tions of Requirements 

In the event the discharger is unable to comply with the conditions of the site 
cleanup nequirements and prohibitions due to: 

a. 	Maintenance work, power failures, or breakdown of waste treatment 
equipment, or 
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b. 	accidents caused by human error or negligence, or 

C. 	other causes, such as acts of nature, or 

d. 	poor operation or inadequate system design, 

the discharger shall notify the Regional Board office by telephone as soon as he 
or his agents have knowledge of the incident and confirm this notification in 
writing within 5 worlcing days of the telephone noGficalion. The written report 
shall include time, date, and person notified of the incident. The report shall 
include pertinent information explaining reasons for the noncompliance and shall 
indicate what steps were taken to prevent the problem from recurring. 

2. 	The discharger shall file a written technical report to be received at least 30 days 
prior to advertising for bid (or 60 days prior to construction) on any c:onstruction 
project which would cause or aggravate the discharge of waste in violation of 
requirements; said report shall describe the nature, cost, and scheduling of all 
action necessary to preclude such discharga. 

.,  

Written reports shall be filed regularly for each calendar quarter (unless specified 
otherwise) and filed no later than the fifteenth day of the following quarter. The 
next quarterly report is due October 15, 1994. The reporu shall be comprised 
of the following: 

a.  LCt(gr of Transmittal : 

A letter from the discharger ttansmitting self-monitoring reports should 
aceompany each report. 5uch a letter shall include a discussion of 
requirement violations found during the reporting period and actions taloen 
or planned for correcting any requirement violations. If the discharger 
has previously submitted a detailed tim® schedule for correcting 
requirement violations, a reference to this eoizespondence will be satdsfac- 
tory. Monitoring reporu and the letter transmitdng reports shall be signed 
by a principal executive officer or a duly authorized representative of that 
person. 

'I'he letter shall contain a statement by the official, under penalty of 
perjury, that to the best of the signer's knowledge the report is true and 
correct. 
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(1) 	Results from each required analysis and observatlon shall be 
submitted in the quarterly self-monitoring regular repoRs. Results 
shall also be submitted for any additional analyses performed by 
the dischargers at the specific request of the Board. Quarterly 
water level data shall also be submitted in the quarterly report. 

(2) 	'I'he quarterly reports shall include the groundwater extraction rates 
from each extraction well, water level data from the extraction 
wells, the results of any aquifer tests conducted during the quarter. 

(3) 	The quarterly reports shall include a discussion of unexpected 
operational changes which could affect performance of the 
extraction system, such as flow fluctuations, maintenance 
shutdown, etc. 

(4) 	The quarterly report shall also identify the analytical procedures 
used for analyses either directly in the report or by reference to a 
standard plan accepted by the Executive Officer. Any special 
methods shall be identified and should have prior approval of the 
Board's Eatecutive Officer. 

(5) 	The discharger shall describe in the quarterly Self-Monitoring 
Report (SMR) the reasons for significant increases in a pollutant 
concentration at a well. The description shall include: 

a) the source of the increase, 

b) how the discharger determined or will investigate the 
source of the increase, and 

c) what source removal measore.s have been completed or will 
be proposed. 

(6) 	Original lab tesults sha11 be retained and shall be made available 
for inspeetion for six years after origination or until after all 
continuing or impending legal or administrative actions are 
resolved. 

('n 	A map or maps shall accompany the qttarterly report, showing all 	' 
sampling locations and plume contours to final cleanup levels. 
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(8) The discharger shall describe in the quarterly monitoring report the 
efiectiveness of lhe actions talten to re.gain compliance if com- 
pliance is not achieved. The effectiveness evaluation shall include 
the basis of determining the effectiveness, water surface elevations 
and water quality data: 

(9) The annual report shall be combined with the fourth quarter 
negular report and shall include cumulative data for the eurtr.nt 
year. '1'he annual report for riecember shall also include 
minimum, maximum, median, and average water quality data for 
the year, a summary of water level data, and GGMS tesults. The 
report shall contain both tabular and graphical summaries of 
historical monitoring data. 

d. 	SMP Revisions: 

Additional long term or temporary changes in the sample collection 
frequency and routine chemical analysis may become warranted as 
monitoring needs change. `I'hese changes shall be based on the following 
criteria and shall be proposed in a quarterly SMR. The ehanges shall be 
implemented no earlier than 45 days after the self-monitoring report is 
submitted for review unless approved in writing. 

Criteria for SMP revision: 

(1) . Discontittued analysis for a routine chemir.at paremeter for a 
specific well after a two-year period of below detecdon limit 
values for that parameter. 

(2) Changes in sampling frequency for a specific well after a two-year 
period of below detection limit values for all chemical parameters 
from that well. 

(3) Temporary increases in sampling frequency or changes in 
requested chemical parameters for a well or group of wells because 
of a change in data needs (e.g., evaluating groundwater extraction 
effectiveness or other remediation strategies). 

(4) Add roufine analysis for a chemical parameter if the parameter 
appears as an additional chromatographic peak in three consecudve 
samples from a particular well. 

(5) Alter sampling fnequency based on evaluation of. collective data 
base. 
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D. DESCRIPTION OF SAMPLING STATIONS 

All ezisting and future monitoring and extraction wells as appropriate. See Table I and Figure 
2(attached) for monitoring and extraction wells installed at the time of the adoption of this SMP. 

E. SCFIEDULE OF SAMpLING AND ANALYSES 

1. The schedule of sampling and analysis shall be that given in Table I(attached). 

2. In addition, if a previously undetected compound or peak is detected in a sample 
from a weli, a second sample shali be taken wit$in a week after the results from 
the fust sample are available. All chromatographie peaks detected in two 
conseoutive samples shall be identified and quantified in the quarterly report. 

Groundwater elevations shall be obtained on a quatterly basis from all wells at 
the site and submitted in the quarterly report with the sampling results. 

4. Well depths shaU be determined on an annual basis and compared to the depth of 
the well as consttucted. If greater thaa ninety percent of screen is covered, the 
discharger shaA clear the senwn by the next sampling: 

I, Steven R. Ritchie, F.xecutive Officer, hereby certify that the foregoing Self-Monitoring 
Progtam: 

1. Has been developed in accordance with the procedure set fortti in this Regional Board's 
Rawlution No. 73-16 in order to obtain data and document compliance with site cleanup 
requiremeatts established in Regional Board Order No. 94-130 

2. . May be reviewed at any time subsequent to the effective date upon written notice from 
the Exeoative OFficer or request from the disehargei, and revisions will be ordered by 
the Executiva Offlcer or Regional Board. 

3. Was adopted by the Board on September 21, 1994 

Sleven R. Tiitchie 
Executive Officer 

Attachments: 
Table 1 - Sampling Sehedule 
Figure 1 - Site Vicinity 
Figure 2- SMP and other wells 
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TABLE 1 
SELF MOIVITORfiIG PROGRAM 

SAMI'LIIVG SCHEDULE 
iYEWLETT-PACICARD 640 PAGE MQ.L ROAD 

VA1tLA1V ASSOCIATFS 601 CALIFORNL4 AVENUE 
YiEWLETT-PACKARD 395 PAGE MII.L ROAD 

WELL 
NUMER 

8010 + Freon 8020+Aaelone 8240 + Freou 
(1) 

8270 
orTPH 

017B S A 

F21AlU Q A 

F22AlU Q A 

F23A Q 

027A1 S 

02SA1   Q S PA 8270, A 

F29AIU S 

F30AlU (2) Q 

F32A S 

F33B  ?.  

F34A Q A 

F358 S A 

F36A Q A 

F37A S A 

F38A S A 

F39A Q A  

P40A Q . 	. 	.. A 	. . 

F42AI Q A 

F43AlU (2) Q A 

F44A Q A 

F45AlU (2) Q Q A 

F46A1 Q A 

F49A1 Q A 

F51A1 S A 



%VEId, 
NU►NgER 

SO10 + Fr000 802Q+Acetone 8240 + Fr000 

(1) 
8270 

or TPH 

052A2 Q S A 

F53AlU S A 

F54AlU S A 

F57AlU Q A 

F59A S A 

F59AlU Q A 

F61AIU Q A 

F62A1 Q A 

F63AIU/A1 Q A 

F64A1 Q A 

F65AIU Q A 

F66A A 

067A2 S A 

068A1 Q Q A 

069A2D A 

070A1 Q A 

F73AI Q A 

F74A Q A 

F75AIU Q A 

F76A2 (3) Q A 

F77AIU (3) Q A 

F78A1 Q A 

F79A2D S A 

F93AIU Q A 

F84A1 S A 

F85A1 Q A 

F96A2 A 

F97A2 S A 

F88AlU Q A 



~ • 	r . 

WELL 
NUMBER 

8010 + Froon 8020+Aoetoue 8240 + Frenn 
(I) 

8270 
orTPH 

F89A Q A 

F90AIU Q A 

F91A1 S A 

F92A2 S A 

F93AIU S A 

F95A S A 

F97A Q A 

F98A Q A 

01006 A 

FIO1B A 

F1026 S A 

F103B S A 

OI04Al A 

0105A2 S S A 

F106A1 S 5 A 

F107A2 S S A 

0108A1 S S A 

0109A2 S S A 

0110A1 Q S A 

0111A2 Q S A 

0112A1 Q $ A 

0113A2 Q S A 

0114A2 Q S A 

O115A1 Q S A 

0116A1 Q S A 8270, Q 

0117A2 Q S A 8270, S 

0118B Q S A 8270, A 

0119A1 Q S A 8270, S 

0120A2 Q S A 8270, S 



•~ 	• •14 

WELL 
NUMgER 

8010 + Frenu 8020+AcUone 8240 + Freon 
(I) 

8270 
orTPH 

0121A2 $ S A 

0122A2 S S A 

F123A1 Q A 

Fl24AZ Q A 

F17SA1 Q A 

F126A2 Q A 

F127A1 Q A 

F128A S A 

F129A1 S A 

F130A1U Q A 

F131A1 Q A 

F132A2 S A 

F1338 S A 

F134A1 Q ~+ 

F135A1 Q A 

F136AI S A 

F137A1 5 A 

F141AIU Q A 

F142A1 Q A 

F143A1U Q A 

F144A2 Q A 

F145A1 Q A 

F146AIU Q A 

F147A1 Q A 

6W-4 Q A 

fiW-5 Q A 

EW-6 Q A 

8W.7 Q A 

EW-8 Q A 



~ 

;'  

WELL 
NUMgER 

8010 + Fcean 8020+Axtooe 8240 + Freou 
(1) 

8270 
or TPH 

HW-9 Q A 

HW-10 Q A 

SW-11 Q A 

BW-l3 Q A 

V8-I Q A 

V8-2 Q S A 

VS-2X Q A 

V S-3 Q A 

V8-3 Q A 

V8-5 Q A 

VS-6 S 	~ . 	. A   . 

V8•7 Q g 	. 	. A 	. 

V S-8 Q A 

VS-8X Q A  

V-9 8  A 	. . 	. 	. 

V-9X S A 

V-10 S A 

VS-13S S A 

V8-14x q  ~ A  

V 8-22 Q A 

V.23 Q A 

V-33A2D 8 A 

W-3AlU Q A 

W-4AtU/Al TPH. A (4) 

W-SAl Q A 

W-6AIU S A 

W-7AIU Q A 

W-8AlU 8 A TF'H, A(4) 

W-9AlU/A1 5 A 



.. ..':r 

WELL 
lWH(BER 

8010 + Freon 807A+Acetane 8240 + Freoa 
(1) 

8270 
orTPH 

W-lOAIU Q A 

W-11AlU S A TPH, A(4) 

W-12A1U Q A 

W-13A2 Q A 

W-14A1UlAI Q A 

W-16A1 Q A 

W-1?A2 q A 

W-19A2 S A 

W-20B Q A 

BP-3 (3) Q A 

BW-4 S A 

MB-2 Q A 

SH-1 Q A 

Vli-1 Q A 

OEU•MANHOLE A 

Q = quarterly 
S= semiannually 
A a annually 
'8010 + Freon — EPA melhod 8010 and Freon 113 
8020 + Acecono = kPA method 8020 end Aectone 
8240 >= EPA method 8240 + Freon 113  
8270 - HPA method 8270 
TPH = EPA method 8015 and 5520l413 

Well Numbering scheme  
Q — 640 on•site well 
F a COE or perimeter well 
EW = Exlrution well, HP associxted or off-site 
X Exlnulian well, Vatian 601 assooiabd 
V= Varian 601 associated well 
W= HP 395 on-site well 
A A 7,one well 
Al = Al xonc well   
AlU - Al Upper mne wdl 
A2 m A2 mne well 
A2i? a A2 Deep zona well 
B — B mne well 
OEU = Pregon Ecpressway Underpass 

(1) Annual EPA Method 8240 analysis is in place 
of (and not in addition to) quarterly EPA Methods 
8010 snd 8020 analysis. 
(2) Not currently ssmpled; resume sampling whea 
the AIU xone maturatea. 
(3) Not cucrontly sampled; tesume samplinP if 
access is obtained. 
(4) Sampia only if TPH is left behind in soil at 
comx,nlrntions greater thau 100 parts per million 
aRer site redevelopmenl. 
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Faci Sheet 5  

Regional-  Water. Board 
Announces Propose.d Cleanup Plan. 

The Califomia Regional Water Quality Control Board 
(Regional Board) is considering a Proposed Plan and 
Tentative Order for soil and groundwater cleanup by 
Hewlett-Packard Company and Varian Associates, Inc. in 
Palo Alto, Califomia (Figure l): The Proppsed Plan 
includes cleanup actions by each of the companies at their 
respective sites and a combincd cleanup effort off-site. 
These are the Hewlett-Packard sites at 640 and 395 Page 
Mill Road and the former Varian site at 601 Califomia 
Avenue (Figure 2). 

Thc compan.ies have contpleted u Rcmcdial Invcstigation 
(Rn of chentical releascs to soil and gronndwater in tfie 
Califomia-Olive-Emerson (COE) Area and Perimeter 
Area (the "Area") shown on Figure 2, The EPA has alsc 
prepared a Base/ine Public Health Evaluation (BPNE) to 
assess possible public health risk from the site. Based on 
these investigations, the companies have completed a 
Feasibility Study (FS) of cleanup options. The Cleanup 
Plan is designed to restore protect shallow groundwater as 
a potential source of drinking water by cicaning up conta- 
minated soils at the Sites and groundwater both at the Sites 
and in the off-site arca.  

The purpose of the Fact Slleet is to sununarize thc cluanup 
standards and options nnder considetation by the Regiohal 
Board and to invite commuruty members to infonn the 
Regional Board of their.preferences and concerns. 

SITE BACKGROUND AND HISTORY 

Tlus section dlscusses site history, on-site soil invcstigations, 
and intcrim cleanup actions that have been undettaken to 
clean up SoiIS and groundwater in the vicinity of on-site  
souree areas. The 640 Pagc Mill Road Sitc is a federal 
Superfund site, whic4 also includes the off-site area defincd 
in Figure 2. The fotrner Varian 601 Califomia 

vVords appeanng milnlitr in this fatt sheet arc defined in the Glossay 
m Wge9, 

, .. 	. 	. 	.. 	. .. 	; -..;..: 	. 
`Piiblic'Beview and ~ornment`Peciod.` 

The Rcgiodsl.B'oatd
.
vicic6me's 	 ipstiou and ~ • ,•,.. 

encourages'you to review and'commeriy:on the:Proposed 
Planduting ~ahe.public.comment.penpd::Iuly2U:'th[ptigh,.:  
.August . l9, 199.4r All ~com~cnts received tiy ~ahe 6oaid . 

• wiUbe {esponded - to.in3considered• ~iit,ttie •seliciipn ofthe ~ . 
retnedy. :Copies:of fact sheats„the l;einedial lnyatigaiion 
 Feasiliility'Stuily„Basclihc, P.ublie.Heafth Evaluatiori, and. ' 
other siie-relaced`docuinents are av.ailable-at the informs- 
tion,reppsitor esji ientified oir•page 9.. ; [ .:: • " :; , •: 

Yoacan send;wrilten conttnents postihsrked tto , later. theu. 
 AugqsL 14i 1994 tn:;,. 	 ' 

7oNo Hillenbrand .. 
Cuse• Managet'  

Regional Water Quali.ry Conirol Board •: 
 :.. 2.10~1 Wehstec.Street„Suiie:500..:  

Oakland CA-.94812: . ~. , 	.. 	. 

- Communtty. Meeting 

~Residents;of PSlli Alt and other irnere;fed'peoplq, are.:  
invitedlo aii:upcom ~rig;meeiing:iegarding;invcstigetion 
and.proposed cfeanup , activities at;tlle HewlettiPackaid 

 Site::.Board`Sts will ~repon on:ihe cleai}up:alteina[ives and' 
ihe Board's'proposed ceinediee. .. . 

	

 • Tuesday July. -2fr,199a.:.'.:..,, ;.. 	. 
....Z:OOpm.:  

'Escpnd'ido School: 	•-,. 	. 
,890'Escandido'. Road  • : 	. .. 

.  	~ StanfordXalifomi,i' 

 Youwillhave.a.cbanceta askquesuons::andcomuienron  
 .the.cleanup ~ altemativcs:ai.the meetiilg:. Commenis . may.  
   also.bcsubmitted:ia wri[ing. during thecamment:penod, . ,. ..  



Avenue and the HP395 Page Mill Road Sites are not pan of. 
the federal Superfund site. The Regional 6oard is the 
lead agency reguladng the cleanup under a fottnal agree-' 
ment with the U.S. Envirotunental.Protection Agency 
(EPA). Investigations at the Varian 611 Hansen Way Site, 
located south of the Area, are under the oversight of the 
California EPA, Deparunent of Toxic Substances Conaol 
(DTSC). 

Hewlett-Packard 640 Page Mill Road 

The HP 640 Page Mill Road Site is owned by Stanford. 
Univetsity. T'he Site was firstdeveloped,in 1955. The 
Palo Alto Engincering Company occupied the building 
from January 1955 until October-1962. HP occupied the 
building in November 1962 and manufactured semicon- 
ductors at the Site from 1964 to 1986, when operation.s 
ceased. The faciliry was inactive until 1992, when the 
original buildings were demolished. Consttvcuon of a 
new office building was completed in April 1994. 

~,-. ~-...... 
~ 	 i  

~ 	o w
~. a.•..w.e ° 	 ~ 	",. . N 	~ ~ .~ 	 P  . 	 ,m  

PALQ p .  
~ 	 AC7o B 
^ r 	~d 

Figure 1.  

The prirrcipal source of soil and groundwater contamina- 
tion at this facility was an underground tank used to store 
waste solvents. The tank was removed in July 1981, and 
810 cubic yards of soil were excavated from the former 
tank area in the.fall of 1987. Other likely suurces of 
chemical releases to soil included a below gradc acid neu- 
tralization sump, transport piping, and a centrlfugc that  
was used for gallium arsenide and other wastes. As part 
of the closure of these units between November 1987 and 
Fcbmary 1988, 22 cubic yards of soil were excavated. 
Since April 1991: cxtcnsive remedial measures have been 
conducted in conjtuiction with site redevelopment. These 

included additional excavation of 10,000 cubic yards of 
soil and instal1ationof a soil venting . system to remediate 
volatile nrgunic cnmpnunds (VOCs) remaining in soils in 
the vicinity of the former underground tank.. 

Grouudwater extraction has been conducted af the 640 
Page Mill Road Site in the vicinity of _the former under- _ 
ground tank since Fcbmary 1987. In addition, two shal- 
low extraetion wells operated at the former Mayfield . 
School property until mid-1991,.when operations ceased 
due to declining water ievels:' 

Former Varian 601 California Avenue 

The 601 Califontia Avenue Site is owned,by Stanford 
University. The 601 California Avenue Site was otiginal- 
ly Itiscd from Stanford by ttie General Electric Company 
(GE) from 1954 to 1965. G8 conducted research and 
manufactured electron tubes and.othe'r devices at the site. 
Vatian leased and occupied the site from 1965 to 1991 
and manufacmred vacuum tubes and solid state night 
vision tubes and deviccs. In February 1991, ihe opera- 
tions were sold,.and the 601 California Avenue Site is 
currcntly occupied by Intevac. 

Extensive investigations have been ongoing at the former 
Varian 601 Califomia Avcnue Site since 1986. The pri- 
mary source area identified at the.site is located in the 
courtyard of the building, where a dry well ;was discov- . 
ered in 1990 and subsequently removed.along with'sur- 
rounding soil. A second source area was identified on the 
southem side of the building, where elevated levels of 
VOCs have been found in soil and groundwater. Both of 
ihcse areas are being remediated by a soil venting system 
that was installed in June 1991 and expanded in June 
1992. The system remains in operation and is being fur- 
ther expanded in Summer 1994. 

Groundwater has been extracted from a welldbcated  
witliin the counyard since Seprember 1987. Two addi- 
tional extraction weUs began operation in March 1992 
and August 1992, re.spectively. A fourth extraction well 
will begin operation Pollowing start-up of new extraction 
wells at the adjacent HP 640 Page Mill Road Site, 

Hewlett-Packard 395 Page Mill Road .  

The HP 395 Page Mill Road Site is owned by Hewlett- 
Packard. The Site was developed and has been occupied 
by HP since 1942 and has housed various industrial oper- 
ations related to the manufacture of electronic equipment. 
Current industrial activities include plastics molding, and 
fabrication and finishing of aluminum parts. 
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Subsurface iiivestigations wcre irdtiated at the 395 Page 
Mili koad Site to 

. 
investigate m iinderground waste sol-

Vtnt stomge: tank ihat wastaken out of service in 1982. 
Extensive investigations bave been completed over the 
last decade to charactcxize the extent of chemicals prmnt 
in vadose zone soils md groundwater. Based upon the 
results of these investigations,-several remedial actions 
have been Implemented, including -operation of a soil 
venting system near the former undergromd waste sol-
vent tank (from August. 1987 ftough approximately 
January 1989), excavation.of viidose zone soils fTom six 
um of. the Site that were found to contain total VOC 
concentrations above the soil remediation goal of I paTt 
per rrtillion, and recovory of a small amomt of dense, 

non-aquef)us.phase liquid (DNA PL) that exisis-in one of 
Lhe on-site observation wells. 

Other Cleanup Sites 

The Regionai Board and a sister agency-The,Department 
of Toxic Substances Contml-oversee investigation and 
cleanup act ivities at several other sites in the Stanfbrd 
Research Park. The largest site witJi contaminated 
groundwater affecting the area addressed in this fact shect 
is the Varian 611 Hansen Way site, Contarnmated 
groundwater from the 611 site is moving into the COE 
and Perimeter Areas. The Vaxim 611 site is curcchtly in 
the process of having cleanup plam approved. 

k~ 



REMEDIAL'INVESTIGATION 
'RESULTSfINTERIM CLEANUP ACTIONS 

A Remedial Investigation (RI) was conducted to charac- 
terize the nature and extent of chemicals in soil and 
groundwater, and interim cleanup actions have been 
imdettaken at Hewlett-Packard and Varian Sites and with- 
in the bff-site area. An overview of R1 aaivities and 
interim cleanup aaions associated with on-site soil at the 
Hewleto-Packard and fortner Varian Sites was presented 
above. Sutntiiaries of. RI result.a and interim cleanup 
actions for groundwater in-the entire study area are briefly 
t6scussed below. 

Area ot Study 

The area of the groundwater investigation includes the 
area that has been designated the Califomia-Olive- 
Emerson (COE) Study Area ;  because it is bounded by 
Califomia Avenue to tlie west, Olive Avenue to the east, 
and Emerson Street to the north, and an adjacent area des- 
ignaled the Perimeter Area, which extends from Olive  
Avenue to Margarita Avenue east of Matadero Canal (see 
Figure2). 

Site Hydrogeology 

The area of study is underlaih by alluvial fan deposits 
associated wiih the San Francisquito Creek to the west 
and Matadero Creek to the east. 'lwo primary water-bear- 
ing aquifcrs are identified within the alluvial fan d'cposits. 
These are termed the A Aquifer, which extends between 
approximate depths of 13 to 55 feet below ground, and 
the deeper B Aquifer, which was encountercd below a 
depth of 60 feet below gtound. Thc regional direcuon of 
groundwater flow is nottiheasterly, from the hills toward 
San Francisco Bay. Within dte Area, groundwater gradi- 
ents in the A Aquifer are affected by pumping from the 
Oregon Expressway Underpass (OEU) dewatering sys- 
tem, ivhich draws groundwater toward the subdrgin col- 

lection system, with localized deflections that are attrib- 
uted to the distribution of coarse and fine-grained sedi- 
ments, 

Groundwater quality 

The principal chemicals of concern in groundwater within 
the Area are chlorinated volatile organic compounds 
(VpCs). Trichloroetttene (TCE) is the VpC most widely 
distributed and detected at the highest concentrations. 
VOCs are restricted vertically to depths less than 45 feet, 
or within the A Aqtrifer, exeept in two places; the immedi- 
ate vicinity of the above-described fonner underground 
storage tank at the 640 Page Mill Road Site and the 
Clocktower Plaza area (Figure 2). The VOCs detected in 
the Clocktower Plaza location have been at concentrations 

above the ntaximum contaminanr levels (MCLs). The RI 
has shown that chemicals in groundwater do not extend 
beyond High and Emerson Streets to the nonh, Califonua. 
Avenue io the west, or beyond Margarita, Femando, and 
EI Carmelo Avenues to the east of Matadero Canal 
(Figure 2), The distribution of VtX's appears to be 
strongly inftuenced. by hydraulic eHects imposed by the . 
long term operation of the OEU dewatering systeih.' 

Interim Remedial Measurea (IRMs) for Groundwater 

In addition to the above-described extraction wells that 
have been operated at 640 Page Mill Road, 601 Califorttia 
Avenue, and the former Maytield School properry, nine 
groundwater extraction wells were installed in late 1992 
and early 1993 as.pan of an expanded remedial systeni 
that was approved by the Regional Board. The tapanded 
extraction system located both on-site and off-site began 
operation in April 1994, along with another existing  
extraction well located at 601 Califomia Avenue. 

RESULTS OF THE PUBLIC HEALTH 
EVALUATION 

A Baseline Public Health Evaluarlon (BPHB) is conducl- 

ed at every site in accortlance with Superfund regulations. 
The purpose of the BPHE is to evaluate the risk posed by 
the site prior to cleanup activities. TM BPHE examints 
the chemical concentrations.  present at the site; and the 
possible routes and rates of exposure to humans. Once 
the potential risk front the site is established, judgements 
can be made as to which environmental laws and 
standards are applicable to the situation and what cieanup 
levels are appropriate. 

Palo Alto's Nlatet ;':'; 
Thc Ciiy of Palo Altoaupplies drioking watei- to,approxi= ..  

 mately26,000homes. Prescndy,.lp0% oftlie.wat.er .'.• ::: , 
comes from the San.Francisco Wster Department's Hetoh i! 
Hetchy System: TheCity alsohas an.eniergqnyy.:packury • ~ 

wate[ supply system that relies on 2 welCs owned and. ' 
operatedbytheCity,'Chesewells.arqclosely;niontiioted . 
by th@ City and nona:have e.ver bcen:found'to,violate 

. dritdcing:water.standard5: 	. 	. 	. 	... 

' Questions
.
regarding,.pubfic.watersupplies in Palb:Alto, ... 

 should.6e directed td Linda Clerksou of theUtilities:..:... . 
.C)epartntenttar(415) 329-2229; ' .`  
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The BPHE for the 1-lewlett-Packard 640 Page Mill Road 
Superfund Site.was prepared by EPA. Based on a deter- 
mination by EPA that chenticals in groundwater that are 
emanating from the 395 and 640 Page Mill Road and 
fDl Califoriva sites bave.beeome co-mingled locally with 
other groundwater contamination plumes in the area; the 
BPHE represents a space regional BPHE for contaminat- 
ed groundwater within the'COE and Perimeter Areas. 

The BPHE states that all areas of soif contamination with- 
in the COfi Study Area and Perimeter Area have been or . 
are in the process of being remediated. .Therefore, EPA 
determined that a quantitative evaluaqon of potential 
risks associated with exposure to chemicals in soil was 
not warrantcd. , 

Using very protective assumptions, current and fumre 
exposure pathways were smdied. The risk associatcd . 
with each pathway is esumated using mathematical mod- 
els and assumpdons which are likely to provide a conser- 
vative risk assessment. Assumptions include no addition- 
al cleanup and a lifetime exposure. 

Four potential exposure scenarios were developed in the 
BPHE, based on thc potentially exposed populations, cur- 
rent uses of thc site, and possible future uses of the site. 
T4e3e potenlial exposure scenarios are: 	. 

- Current On-site worker;  
Current Off-site resident; 
Future On-situ resident; and 
Future Off-slte residcnt. 

Adult exposures were examined for all residential scen- 
arios. 

The findings of the BPHE suggest that potential human 
health risks, including potential carcinogenic and non= 
carcinogenic health effects, could exceed health protec- 
tive levels'if no cleanup actions are performed, based on 
evaluation of lhe hypothetical on-site land use exposure . 
scenarios. In the future, if the site were convened to resi- 
dential use and cleanup action was stopped, several expo- 
sure nathways of concem would exist which could pose 
carcinogenic and/or non-carcinogenic health risks. 

These future possible pathways assume that: 
1. Onsite areas would be developed for residential use, 
2. Tlte groundwater would be used for domestic purposes, 
3. The current cleanup actions would be disconimued 

and no funhcr cleanup actions would be taken. 

Using these assumptions, many types of potential path- 
ways exist but the only significant potential future expo-
sure pathways are: 

1, ingestion of groundwater containing the chemicals 
of potential concern, 

2. hlhalation of VOC vapors from the groundwater 
during showering and/or ottterdomesuc uses; and 

3. Inhalation of Vt~C vapols inside buildings origina4ng 
from on-site groundwater. 

Under the present City of Palo Alto zonitig, the on-site 
and off-site industrial areas are expected to ttmain com- 
mercialJindustrial. However, the BPHE assumes that 
future land use af the site could lie resideittial. 

Currently, groundwater from the shallow aquifers under 
the Area is not known to be used for domestic purposes. 
While use of the shallow grounGwater in tlus Area for 
domestic purposes is highly unlikely due to deed restric- 
tions and higher qua)ity imported water, it is a potential 
source of drinking water. Therefore domestic use must 
be consldered and protected. 

Ttie assumption that cleanup actions will not be imple-" 
ntented is intendcd only to provide a baseline for compar- 
ison. In fact, several cleanup actions have been itnplc-  
mented after EPA completed the BPHE, and additional 
actions are planned in the ncar future as described below, 

DEVELOPMENT OF CLEANUP OBJECTIVES 

The Remedial htvestigation, Feasibility Study and the 
Baseline Public• Health Evaluarion have all been 
completed in conformance with federal Superfund ` 
requirements which are intended•to protect human health 
and the environment. In addition to the fedctal .' 
Superfund requirements discussed thus far, there are other 
requiremenu imposed by federal and state laws and 
regulations that are considered "applicable or relevane 
and appropriare rrequiremenls" (ARARs) to the cleanup 
action at this site. 

One of these ARARs is the Statc Water Resources Control 
Board Policy Number.68-16 which states tha[ "tbe high- 
est water quality consistent with the maximum beneflt to 
the people of the state will be maintaincd". This includes 
protecting the potential to use the groundwater in the area 
as a drinking water resource. Even though the shallow ' 
groundwater affected by the site is not currently being 
used for drirllcing water, it is a potential drinking water 
source and must be protected as such. Therefore, ihc 
groundwater cleanup standards are proposed at state and 
federal "Mazimum Contaminant Levels" (MCLs) for 
drinking water (shown in Table I). 
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Table 1: Groundwncer Remediqrion Goals for C6emiciils 
ofConcern .  

PARAMET6R 	GROONDWATER 
  ~ 	 REMEDIATION GOAL (u ftater) 

Acetone 	~ 	 ~ 	 ~ 	 . 	" . 	1500"'  

.  Benzine 1  

1,1-dichloroethane (l,l-DCA) 5 

1,2-dichlorocthane (1,2-DCA) 0.5 

1,1-dichloroethane(1,1-DCE) _6 

cis-1,2-dichloroethene (cis-1,2-DCE) 6 

uans-1,2-dichloroethane (trans-1,2-DCE) 10 

Methylene Chloride 5 

Teuachloroethene (PCB) 5 

1, 1,2-trichlorethane (1,1,1-TCA) 2110 

1,1,2-trichlorethane(1,1,2-TCA) 3 

Trichlorethene (TCE) 5 

Freon 113 1,200 

1,2-Dichlorobenzinc 600  
1,2,A-Trichloiobenr.inc 70  

Rcmedefion god Is elffier the fedeeal er C.Ilfomia 

 Ms.lmum Conumiinw Levcl (MCL). whichever is lowest. 	 • 
•4o AftARe idemified. Remaliatien gwl ~ pi r,PA HealtA aHecu 

There is no fcdcral or state MCG for acetone; therefore, 
this remedial goal was set at a concentration which is 
considered health-protective, based on acetone toxicity. 
characteostics published by the EPA. The Baseline 
Public Ilealth Rvaluation indicatea that cleanup to MCLs 
will be protective of human health and the environment. 

Thcre are no ARARs for contantinatcd soil. However, a 
Regional Board policy of cleanup to 1 part per million  
total VOCs for soils is proposed as the soll cleanup stan- 
dard for tha site. This goal is designed to conservatively 
protect human health and the environtnent by limiting the 
potential for chemical ntigration to groundwatcr, 

DEVELOPMENT OF CLEANUP ALTERNAI'IVES 

The Regional Board required HP and VarSan to subntit a 
Feasibility Study report which develops and evaluates 
altematives Por final cleanup at the site. Tht first step in 
selecting an altemative for fmal cleanup is to identify all. 
the possible optdons to implement a cleanup. Once all the 
options havn been identified, an assessment was eonduct- 
ed to choose the best altematives. Cleanup altematives 
were develobed separately for vadose zone soils at the 
individual Sites and for the off-site groundwater pluine. 

Hewlett Packard 640 Page MIII Road 

Alternative 1: No Further Action; and. 
Alternative 2: Soil Venting with Vapor Phase 
Granular Activated Carbon (GAG).Trcatment 
of Extracted Soil Vapors, 

Fortoer Varlan"601 Calffomla Avenue , 

Alterttatide 1: No Further Action; and 
• Alternative 2: Soil Venting with Vapor Phase 
Granular Acrivared Carbon (GAC) Treairnent 
of.ExtractedSoil Vapors. 

Remedial alternatives that were previously evaluatgd in 
detail at the former Varian 601 Califomia Avenue Site, in 
addition to those listed above, included in-situ bioremedi- 
ation and excavation. 

Hewfett-Packard 395 Page Mill Road 

• Alternative 1: No Funher Action; 
• Alternative 2: Soil Venting with. Vapor Phase 
Granular Activated Carbon (GAC) Treatmene 
of 6xtracted Soil Vapors; and  

• Alternative 3: Fxcavation and Off-Site 
Treatment and(or Disposal. 

Groundwater 

Three different remedial altematives for groundwater 
cxtraction, treaunent, and disposal (GW-1, GW-2, and  
G W-3) were developed for detailed FS evaluation. These 
altemstives are differcntiated pdmarily on the'basis of 
different scenarios for groundwater exuaction. 

Alternative GW-1 is identified as the No Funher Aclion. 
Altemative, and cotisists of continued operation of the 
OEU and operation of the above-described existing 
groundwater extraction wells that were installed as 
lnterim Remedial Measures (IRMs) for the Area.   

Alrernative G W-2 consists of continued operation of the 
OEU and operation of the existing iRM wells, plus con- 
struction and operation ot' new wells added primarily near 
the boundaries oF the areas containing chemicals of con- 
cem ip groundwater.   

Alternative G W-3 includes the OEU and all of the wells 
included in Alternative G W-2, plus construction and . 

—operadon of additional new we1La located in selected 
areas of elevated chemical concentrations. 

0 



For each of these altetnatives, eztiacted groundwater will 
be treated via air stripping with GAC treatment of air 
suipper emissions. The lreated groundwater will be 
reused for irrigation end non-potable consumption, or 
discharged to the sewage ueatmeni plant, orsurface 
water. Extracted groundwater will be pumped to separate 
treatment systems located it 640 Page Mill Road, 
601Califomia Avanue; 395 Page Mi11 Road; and 
611 Hansen Way, 

EVALUATIAN OF CLEANUp ALTERNATIVES 

Each of the above-listed cleanup alternatives were evalu- 
atcd using the following Superfund assessment criteria: 
1. Overall Protection of Human Health and 

the Envirorunenr, 
2. Compliance with pppropriate State and Federal 

laws (known as ARARs); 

3. Long-term Effectiveness and Aermanence; 
4. Reduction in Toxicity, Mobility, or Volume. '. 

through Treatment; 
5. Shott-term Effectiveness; 
6. Implementability 
7. Cost; . 
8. Fedeml, State, and Publie Ageney Aceeptance; and 
9. Community Acceptance. 

A sununary of the evaluadon; excluding items 8 and 9 is 
provided in Table 2.. Evaluation of these two itetns will 
be done after the public comment period. 

RECOMMENnED ALTERNATIVE 

Rcgional Board sraff recommends.the followiitg alterna- 
tives for eacb of the three Sites and for the off-site 
groundwater plume. 

Table2.Comparative.analysisofAlternarives . 

N&11EDtALALTEYNATR'E ' 	aW1 	 ' CWf 	' aw.J  

Twm,enl 	' Atr &rAFVIni. V.FervPWe CAC Ab• 941FPlne. V.yar-PA.0 CAC A1. &.fpPby, v.pr-PMw CAC 

aowW Ruoe, dxdu.Re bu POTw k nolm dNn Rame, dYdiuye 1u POrw.6 nang dnN 

EVALUATION CRITERION: ' . • 	. 

O..nIIPrnleeaeenrnym.n plelecGvenfbumubah4Wlmrymlprovid. . 	, 
P•axlive af humen huhh mdth. m ~i.uivnnn hdenive ofhum.n hn11h W dr mvimvwan He.Nh n.d IAe pr.ya,u,,.,,1 .dequ.le paectim nf,he e,,.yanmmL' 

Cmmpa.nn.IM ARAR. 
 A Pminn afd~ AIU Zane a ml.eively 

ARARe. Mala Me ' 	~ AR AR>I.  
~a.~.di.led Mv.a aha ARARa. 

I.enpTe.mER.Nvenrn.nd Luniudlaog~4"u~b~
°afnC RxidwllevN.nfdwnk.hvilllwtimp.ir  Residn.lkvebnfd ,mdnl.v.Tlnmimp.ir  P

~
.  ahelrvnhmigtunabecaquredbye.vepian 

humu,huWaasenvirmuncvi humunhaqhamrwviwa,mlen, 
ryaan. 

krdu4MnbafTandly,Mabalq,nr T°°°tYOf ~l,eminherlue.dbrrcgmc.liona ~ To,uciyd'd.mic.lsadi.«dbyregmmiim« TodciyofdkmiaJ~ radw.dbr..gn,vwm« 
vdm  dhpod ofu,bM hu1 m1+ll VOCe an capdued dhpu..l nfcub.., Vdume rW mnb;liry d6pmJ nf~ v.n,m. Md mnbilily roducW  

' inewVaqicn. byttMnien. bye~ inn. 

 ' Pow.nial bwNh r'vka d«ing well onnot.uniun:' Pdmti.l M1WrA Mu durin{ wdl eaevvni«u 
Nbart-Tenw Effeeerene.a N. dekecjaua dqM.l.lm effecU. can be miwmueA by he.Fh.pd..fdy pmreAien ean be mweex.d br he.Rh w.afey M.M. 
 . IIIdIiIXYYfLMAIom. 	' .nd.falsR'~60qY. 

Aacep mtrltvam m.y Ilmil xvll Wm4aebw 
' 	Implu,enl.haly Fulty ulqlwm,4ble. 

Aeeeee equiwiw,uy Imiil well [pewnim 
Implmrm.biliry in gve Im~iqp.rq ppynpk 

i„~k,mn.biliry in Wx 1«ay«n 
.y>men mMrvnion tl SheriNdAeh. 

P,vuew.nhCort g14,317,000 515,474,ppp 	'  S17A17,uW  
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Hewletl-Packard 640 Page Mill Road 

The recommended cleanup measure for soils at the 640 
Page Mill Road Site consists of soil venting and GAC 
treatment of the exnacted vapors (Alternative 2). This 
alternative protectS human health and the envitonment, 
complies with A17ARs, is effective in both the long and 

•short-tertn, reduces the toxicity, mobility, and volume of 
VOCs, and is cost effective, -{1te recommended soil 
venting system, which was designed based upon pilot 
study results, consists'of a network of 28 soil venting ' 
wells and.18 soil gas probes that were constrttcted in 
coordination with the new building consuvction project 
at the Site. 

Former Varlan 801 California Avenue 

The recommended cleanup measum for soils at the 601 
Califontia Avenue Site consists of soil venting and GAC 
treatment of the extracted vapora (Altemative 2). This 
altemative protects human health and the environment; 
complics with AR'tRs, is effcctive iri both the long and 
short-term, reduces the toxicity, mobility, and voltime of 
VOCs, and is cost effective. Because VOC removal from 
onc area of the Site is procecding more slowly than in 
other Site areas, the soil venting system in this area is 
being expanded with the addition of two new soil vcnting 
wells and in.stallation of a water extraction and con- 
veyance system from five soil venting wells. 

Hewlett-Packard 395 Page Mill Road 

The recommended cleanup mcasure for soils at the 395 
Pagc Mill Road Site cunsists of soil venting and GAC 
treatment of the extracted vapors within the three areas of 
the Site that contain VGC concentrations above the soil 
remediation goal (Alternative 2). These areas have been 
designated as Areas IV, V, and X. 'Ihis altemative pro- 
tects human hcalih and the environment, complies with 
ARARr, is effective in both the long and short-tenn, 
rcduccs the toxicity, mobility, and volume of VOCs, and 
is cost effective. Horizontal soil venting systems that 

Barron Park Association Foundation ' 

A local community group-Thc Barron Park.Assoc- 
iation t'ounqation-has been cohsulted frequently on 
site. investigation and cleanup activities over the past : 
several' years. :The group tias tttet monthly with HP, 
Varian;  and Regioitaf Board.staff since November. .. 
1992- A EPA technicafassistance giahtsupports•the . 
group's efforts. Please see psge 9 on how to . 
contact'the group 

were recently constructed within Areas IV and V will be 
operated as the final remedy. Depending upon the timing 
of anticipated Site redevelopment activities, HP may 
choose to implement a soil excavation alternative withikh 
Areas IV and V, however, instead of soil venting, Soil '. 
venting wells will be constructed and,operated to reinedi, 
ate soil within Area 7{; where dense nomaqueous phase 
liquid (DNAPL) recovery from one well is continuing. _ 

Groundwater 

The recommended cleanup measure for groundwater 
witlun the Area is Alternative GW-2, which consists of .  
grouitdwater extraction and treatment using air stripping 
and GAC adsorption. This is the cleanup altemative that 
has also been recommended by the Barron Park 
AssociaUon Poundation, a community organization that 
actively oventees the remediation efforts. This altemative.. . 
protects human health and the envirorunent, complies : 
with ARARs, is effective in both the long and shott-term, 
reduces the toxicity, mobility, and volume of VOCs, and 
is cost effective. Specific elements of the groundwater 
cleanup are shown on Figure 2 and described below: 

• Treatment of groundwater by air stripping; 
treatment of air stripper emis5ions by vapor 	.. 
phasc GAC; reuse of treated groundwatcr for 
irrigation and non-potable consumption tu the 
extent possible, and discharge of excess ground- 
water eitlter to the stotm drain or sewagc. trcat- 
ment plant (640 Page Mill Road and 395 Page . 
MiII Road Sites);   

• Operation of the air stripping system at the 
formcr Varian 601 California Avenue Site, 
expanded to include groundwater extraction 
from an additional well; followed by reuse 
of the treated groundwater for irrigation, and 
discharge of excess groundwator to the sewage 
treatment plant; 

• Con.veyance of groundwater from. the Perimeter 
Area to a fururc air stripping system located at  
the Varian 611 Hansen Way Site, followed by  
reuse of the treated groundwater for inigation, 
and discharge of exccss groundwater to the storm 
drain; and   

Continued operation of the OEU subdrain. 



Glossary 

aqujfer-subsurface layers of water bearing soil and rock 
whicti ara capable of yielding significant volumes of 
groundwater. 

applicable. or relevant and appropriate requirements 
(ARARs)-regulations, laws or policies from all agencies 
that apply to a site and must.be  adhered to during 
remediation.- . 

baseline priblic health evaluaHon (BPHE')-a site-apecif;c 
evaluation done to detetmine the actual health effect. 
chemicals could ha.ve  on people. 

dense non-aqueous phase liquid (DNAP(.)-liquid 
contaminants that are denser than water and sink upon 
entering the groundwater zone. 

granular acNvated carbon (GAC)-a form of crusbed or 
hardened chamoal. GAC cleans up soil or groundwater 
by adsorbing and removing VOCs. 

maxirrium contaminant level (MCL)-the maximum 
concentration of chemicals allowed in the groundwater 
that is considered safe to drink, 

plume-a terrn which describes the areal extent of 
contamination in the gronndwaler. 

voladle organic compounds (VOCs)-compounds that 
evaporate easily at.nonnal temperatures. Some common 
VOCs include trichlorcethylcnc (TC8),tetrachloroethylene 
(PCE), 1, 1, 1 -trichloroethane (TCA), ethylene dibromide 
(EDS) and benzene.  

. 	. 	....:  
'QpportuniCy fpr eonimunity Ihvolvetnent 

1Le:putillc:coEwneut'litiiod';on.the el'eanup ; alternat'r 
n

, y~ ' .x....., 	.. 	- 	: 	....._ 	. a  
iecommended'b'y,rlieRgguaual;$oerd;willtu:from': 
July 20 to August 19 1 4 (plpase see box on Page 
1): i"g the comrnent'pettod r  there wtll be a:putihc :"'_ 
h'esrulgand:~commtputy.itieetutg at.wFuch,tlie staff .;: " 
will prcttint tha recommetided alteniatSre and the.puli 
lic will llave tlie opporhuit.6y to as)t.questions aad: 
ntatce comments. - t na Qungc:uednng Wru netitpe n:gu-; 
IarljrsCheduled monthly;Reguinal Board meettng 
liegvining.`at;9:30 am Wedaesday t luly,'2t1; 1994`st the . 
BARa HeadquaFteis: Bttifding :  2rid flooi-hieeting' 
Rodm,, 800 Madison>Street in baliland;; Tlie-cbttimp. ,  
nity meeCtng will be held:eG7 OUTtn Tiiesday July;28,. 
1994, at'the Eseondido: Scliool; •Statifqid'(1'Icase 9ec 
page l) wtule the Boaid itself wlll be,presenrat thc 
pubhc hearittg•;: botti meetings wtll be r8corded and: 
willbe.cousidzred part of tfie otficiat ; recbrd'. After •' 
the'cqvqnd'nt:period,-the staff.wiq: prepare`a' Kespou-
"siveness.Sumruary 	to•address,the,croinmehts-received 
pnaht cleanup alternativcs and the Tenta{ive;Site 
Clianup Requiiemcnis Order Copies'of the Regpon-. ; 
siveness,5umtnarywill hg sent to.alt pelsons yvho 
commented on ihe alternadve ahA to-persons:who ," 
attend':the conununity, nteeting:...The f'tnal"Sitc Cleanup, : 
Requixei?ients:Ordei is schcduled to be'adopted after ' 
aainal-public heariug'at )lie'•S'eptetritier 21,:1994: 

rRegionaPBqardinonthly,meelmg . 	_  

Fnr More lnformation: 

~CaIlJolin'Hillcnbraiid`oE thc Rcgional:Water'Qualiip  ' 
Controk Board at'510 28b-06.7'1!:or:.write'to the: 

9arron,Park Associat9 ..  . 	..,.  .:.  

	

........ 	.. 	. 
. . 	 on FOmidatian ,~  .. . 	. . . 	. 	.: 	. 

,..:. 
 

Pafo A1to CA, 949116 . . 

, 	, -.... , 	,. :- 	. , 	 ,.. 	. .: 	' 	.:.. . 	. 	. 
"The, ltt:gional Board has:established" ~nfo mtaiion teposr 
-torles~ which~ coqtain Fact ~ Sheets, TIie:Propos4Plap, and• 

~ ~otliec refereuce material'pertaihing'i'o.tlie investigatiqn  
` and cleanup at the HevilettSPackOtd'.6Qo,.395 Page MHP ~   

: Road andrtlie:Yarian 601 ~ '.Califomia:Avenue ~iteS..The • . 	. 	. 	.; 	:..,.._ 	~:~.. 	~ 

IocalanPormadon:reposunryu::.' 

~~ • , 	• ~ TNe.US GeolPgicalSurveyti.ibracy 
345 Midtll'efield:RQsd;;Building 3 ,_ ... 

	

~Menlo Patk,.CA.94.o26. 	 .. . 



Ca[ifornia Regtoita[ Water Qua[ity Contro[ Boaid 
San FrlaricisaD Bay Regnoa 

Hewlett ,Packard 640, 395Page Mi[l Road y~  
andvanan 601 CalifarniaAVenue.sites. 4 

Fact 5heet 5 	 Ju[y 1994 
m. 

; .w 	@, 
This Fact Sheet:. x 	 C . 	. 	. 	. 	. 	, 	, 	. 	

.   	. 	. 	. 	. k• 	, 	. 	. ~ 	.:T. . 

Presena the results of the Remedial •. 	• . 
InvestigatiorVFeasibili.ty Study 	.. ~ 
Evaluates the cleanup alternatrves C  

Reco.mmends a. cleanup alternative for. the'site  

Asks for communery inpue to the selectton of : 
ihe:cleanup a[ternanve " 

For:more information, please call'John,H`illen$rand of the 
Regional Water: Qua[ity Cnntrol Board at 510 286 06Z3 ' 

~ . PHWed on recynN PaM.  
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1 	~Mc~~ren 
1 	 March 30, 1990 

I Ms. Meredith Durant 
Enviroumental Coordinator 

, 	Hewlett-Packard Company 
1501 Page Mill 8oad, ®uilding 5 Upper 
Palo Alto, Celi£ornia 94304 

, 	Aear Ms. Durant: 

BESIILTS OF SODRCE IIENTIFTOATXOM ILqV85TIAATIOP, F6NLEYt-PAC[ABD COMPAIiY. 
, 	 PALO ALTO FASAICATION CELn-E&, 395 PACyC 1[II.L AOAD, PA7A ALTO, CALIFOSPXA 

Ene].osad please find the report entitled "&esulta of Bouree Identification 
, Invest7,gation" for Hewlatt-Packard Company dated March 30, 1990. Thia 

report was prepared 1.n accordance with the "Revised Source Identlfication 
Proposal, Hewlett-Packard eompany, 395 Page Mi11 Road, Palo Alto, 
Califoraia", dated Nmvember 20, 1989, and is intended to fulfill the 

' source identf,ficatien portion of the Site cl.eanup Eequirements issued by 
the Eegional water Quality Control Soard on April 19, 1989 for the 395 
Page Mill &oad site. 

' 	If you have any questions regarding this report, please call. 

~ 	Sincerely, 

Bruce E. Ehleringer, CEO 11 	S an Hugh ~ 	Principal Hydrogeologist 	nior goiyyy 	entist 
Director RX/Ng 

, 
, 	Enclosures 

I 

f] 
' 	0307adg2.rpt 

I 
1 	

1135 Aclnniie Avenue, Alameda, CA 94501 415.521,5200 FAX 415.521.1547 
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I 
, 	 OTxVE STTl4fARY 

~ 	A comprehensive source identification investigation was conducted at the 
Hewlett-Packard Company 395 Page Mill Road facility. The inveatigation 
included soil gas sampling at 73 locations, the collectien and analysis ~  of over 250 soil samples fxom 75 batings.the collection and analysis of 
22 grab vater samples, and groundaater sampling and analysea of fifteen 
existing monitoring veils. A11 knovn or potential ■ource areas vere 

' 

	

	investigated and included potential discharge locations, such as storm 
drains, sanitary serrer lines, and sumps. 

This investigatian was conducted in accordance with the "Revised Source ~  XdentiEication Proposal, Hewlett-Packard Company, 395 Page Mill Road, Palo 
Alto, California", dated November 20, 1989, vhich was apptoved by the 
California Regional Water Quality Control Board (RWQCH), San Prancisco 

,  Ragion, on January 4, 1990. This report presents the results of the 
source identification investigation and is intended to fulfill the source 
identification portion of the tasks outlined in the Site Cleanup ~ 	Requirements isaued by the RWQCB on April 19, 1989. 

Soil samples were collected and submitted for laboratoty analysis for 
volatile organic compounds (including both 8PA Method 8240 and 8020 ~  compounds), metals (including cyanide and aluminum), pH, and total 
petroleum hydrocarbons (including gaso7,ine, diesel, and oi,l and grease). 
Xn addition two soil samples from one boring were collected and analyzed 

' 	for polychlorinated biphenyla and pesticides. 

Soil samples were collected continuously in all borings to provide 
lithologia information regarding subsurface site conditions. 8ased on the 

' 

	

	analytical and lithologic information gathered duting thi.a itivestigation 
the £olloving conclusions can be draem: 

, 	• 	Soil analytical values for metals in soLls beneath the site are 
within a normal range of background concentrati.ona and none of 
the concentraticns detected exceed the STLC or TTLC critexia; 

~ 	• 	Soil pH values at the site are within the neutral to alkaline 
ranga, theae are typical values for soils in the Palo Alto area 
and are not in the range of pH which would a1.].ov Eor mobility ~ 	 of inetals through soils; 

• 	one hundred and fifty-tao soil samples were analyzed for VOCs, ~ 	 of the 152 samples only five showed VOC concentrations equal to 
or greater than 500 ppb. 8ased on these data, in conjunction 
with the significant decrease in concentrations vith depth, VOC ~ 

	

	 migration has been limited by a laterally continuous clayey unit 
vhich underlies the site. 

• 	TPM soils data indicate that shallow, localised areas exiat 

I 
	where TPH compounds exceed the regulatory "guideline" valuea 

and additional inveatigation or ramediation will be required. 
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Basad on tha findings from thT.a investlgativn, the fvlloaing rork ia 
recommended: 

• 	Conduct additional VOC characteriaatien of the tao dagraaaers 
in Building 12 and aoil in the vicinity af W-12; and 

• 	Verify tha lateral and vetti.cal extant of TPR compounda detacted 
in tha aump adjacent tp Buildl.ng 7B and in the vicinity of 
former Buildings 78 and 7F. 
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, 	 INTB.ODIICTI09 

, 	This report presents the results of a comprehensive sonrce identification 
investigation conducted at the flavlett-Packard Palo Alto Fabrication 
Center Facility, located at 395 Page Xill Road (395 PMR) in Palo Alto, 

, Californ7.a. The fiel,d investigation's were conducted .Tanuary 8 through 
February 8, 1990, in accordance with the "Ravised Sourca Identification 
Proposal, Hewlett-Packard Company, 395 Page 1Si11 Road, Palo Alto, 

' 	California", dated November 20, 1989. 

PDBPOSH OF 88P6BT 

, 	The Bay Area Itegional Vater Quality Control Board (&WQCB) issued Site 
Cleanup Bequirements (SCB.) for the 395 P24Z aite on April 19, 1989. Tasks ~ aasociated with the cleanup requirements for the 395 PliR site include tha 
folloving: a chemical use hiatory, complete groundwater charaeteri=ation, 
completa source identificati.on, and a#aasibility study. This report ~ prasants the reaulta of the source identification investigation and is 
intended to fu1£111 the source identification portion of the SC&. The 
ob,jectives of this inveatigation were to: 

, - 	Investigate all current and hiatorical chemical use areas and 
potential sources of chemicals to soil and groundvater beneath 
the facility: 

1  • 	ld®ntLfy those areas vhich ace sources of themicals to soilp and 

• 	Detetmine tha princlpal ahemicals vhich have entered the vadose 
' aone at identified sources. 

~ SIT6 DE.SCBIPTI06 

The 395 PM& facility is located in Palo Alto. Ca].ifornl.a. 	The site is ~ bordered by Page Mill Road, Ol,ive Avenue, Ash Street, and Park Boul,evard. 
The locationa of current facilities and monitor wells at the 395 FM& site 
are ahown in the Figure 1 Site map. 

~ The 395 PMR facility vaa conatructed and occupied by Hevlatt-Paakard 
beginning in the early 1940's and has housed vati,ous industxial operations 
relating 	to 	the 	manufacture 	of 	electronic 	equipment. 	Presently, 
industrial 	activities 	at 	the 	site 	include 	plastics 	molding, 	and ~ 
fabxi,cation and finiahing of aluminum parts. 	The 	aite 	ia currently 
occupied by six buildings and a chemical storage shed. 	ln additlon to the 
cuxxent fa¢illties at the ■ ite, 	three more buildings were previous7.y ' 
located in the aoutheast portion of the site. 	These Eormer building areas 
are nov occupLed by asphalt parking. 
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The six existing buildings on-site are identified as Buildings 7A, 78, 7C, ~  7D, 8, and 12. The thraa buildings demolished were 7E, 7F, and 7G. A 
brief desaription of work activities conducted in these baildings ia 
descxibad below: 

~ 	• 	Building 7A waa constructed in 1942 and houaed a11 Hawlett- 
Packard electronic manufacturing and assembly operations at that 
time. Historical operations reported to have occupi,ed Building ~  7A include chamical mLlling, and semi-conductor and photo- 
conductor operationa. This building currently houses offices, 
a model ahop, and a model painting area. 

• 	Building 7B was constructed in 1948. Bistorically, Building 78 
has housed plating, painting, machining, aeaembly operations, 
and a mode7, shop. Building 7B currently houses the Corporate 
Color (paint) Lab, ailkscreening and film devaloping, welding, 
grinding, milling, riveting areas, and a machine maintenance 
ares. 

• 	Building 7C was constructed in 1948 and housed aluminum parts 
production, assembly and wiring operations, shipping and 
receiving, and quality control. Building 7C houses aimilar 
operations today, including shipping and receiving, qual.ity 
control, limited sheet metal fabrication, and plastic molding 
operations. 

• 	Building 7D, a militacy style quonset hut, was conatructed in 
1942. Building 7D vas the original foundry building were die 
caating operations were conducted. Since the 1950•s. Building 
7D has been used aa a garage for vehicle repair. Bui,lding 7D 
is currently used primarily for non-chemical storage. 

An enclosed storage building and a covered storage area are 
located between Building 7A and 7D. The enclosed storage 
building is reported to have historically stored haxardous 
materials, including hasardous waste. 

Buildings 76, 7F, and 7G were constructed Ln the 1960's and 
demolished in tha 1970's. Building 7E housed the dl,e casting 
ahop (which moved from its original lonation Ln 7D) and a 
machine shop. No other operations are reported to have been 
conducted in Building 7E. Building 7F inas reported to hava 
housed welding and carpentry shops. Building 70 ia reported to 
have houaed semi-conductor manufacturing, a machine shap, a 
paint shop, and a storage area. An open air drum storage area 
was located adjacent to Building 70. 

The building lmown as Building 8 was constructed in 1954 and has 
been uaed as offices. Bench top research and developmeut 
activities are also reported to have been conducted in Building 
S. Building 12 and the chemical storage shad were constructed 
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in 1976. Suilding 12 houses aluminum foundry die casting 
operationa, sheet metal fabrication, painting operations, 
solvent and waata oil above-ground storage tanka, and a waate 
vatar treatment faeility. The chemital, atorage ahed ia 
approximately 3,000 aquare faet in area and ia used for chemical 
storage. 

In addition to the abova deacribed current and former facilities, a 1,000- 
gallon underground vaata aolvent atorage tank, a 500-gallon concrete 
clarifier, a 1,000-gallon holding tank and foux aumps vere previoualy 
located at the 395 PHR facility. The 500 gallon claXifi,ex and 1,000 
gallon holding tank vere reported to receive wastewater Erom tha chamical 
milling operationa. ?he 1,000-gallon underground solvent tank was 
inatalled in 1978 northwest of the drum storage shad. Ita purpoae vas 
atorage of waste solvents from on-site antiviti,es. It was abandoned in 
1982 and ramoved in July 1986. The concrete clarifier tank had a capacity 
of approximately 500 gallons and waa located between Suildings 7A and 7D. 
This Rtractute vas instal,lad in the 1960'a and vas removed in duly 1986. 
The 1,000-gallon holding tank vas located adjacant to Building 7A and 
parallel to Aah Street. This tank vas removed in 1981. 74vo drainage 
sumps are loeated in the basement of Building 12. The purpose of theae 
sumps ia to prevent groundvater from entaring the basement of Building 12 
vhich is approximately 14 feet below ground surface. Groundwater vsa 
observed during recent drilling at a depth of approxi.mately 23 feet below 
grade. Thetefora, the Suilding 12 aumps are not in use at thl.s time. 14+o 
additional rumps are located at the eastarn end of Building 7$. one of 
theae sumps houses valvea fot the £i.re main, and one drains to the city 
aevet. 

YSGIONAL HYDROGSOIAGY 

The Hevlett-Packard 395 PMR sita is situated on the veatern margin of the 
Santa Clara Valley in the San Pranciaquito Cone Gaomorphic Province of tha 
Central California Coast &anges. The Santa Clara Vall,ey is a structural 
depresaion, with water-bearing sediments occupyiing a series of stxoctural 
troughs reaulting from parallel faults in the Santa alata valley floor. 
The water bearing formations of the Santa Claxa Va11ey axe of tvo 
prineipal types, tha younger valley alluvium and the oldet Santa Clara 
Formation. 

The yeunger val7,ey alluvium along the flanks of the Santa Clara Valley is 
composed of poorly sorted alluvial materials deposited by the many stteams 
vhich drain the adjacent highlands, The 395 PPfft facility overlies this 
younger valley alluvium. The daposits of the younger alluvium generally 
become progressively finer grainad tovard the central (lover) part of tha 
valley. 

The sedimentary basins of the Santa Clara Valley contain groundwater under  
confined, saml-confined, and unconfined conditions. A1ong the margins of 
the Santa O7,ara Valley, the,exposed beds of the Santa Clara Formation and 
the surface depoaita of the younger valley alluvium provi,de areas of 
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1 	natural gronndvaater recharge. Ceoundvater flova from these rechargo axaas 

to points of discharge in the centrwl portion of the valley e.nd beneath 

1 	San Branciaco Bay.  
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' 	 ' 	BaCRCeOtIND 

I 
IIEVTHW OF PYEVIDUS SOILS INVESTICARxONS 

~ 	In 1983, Applied Earth Consul,tants (AEC) conducted an investigation to 
evaluate soil and groundvatet quality adjacent to the 1,000 gallon ~ underground waste solvent tank locatad northvest of the cheraical storage 
shad. The solvent stotaga tank vas reported to have been constructed o£ 
mild steel vith coal tar coating. Betvaen May 1978 and May 1982 the tank 
is reported to have stoxed a variety of solvents, including methyl ethyl 

, ketane, iaopropanol, 1,1,1, trichloroethane, paint thinners, and hydxaulic 
oil. In May 1982, the tank was "abandoned" and filled with vater. A thin 
layer of oil (1/4") vaa poured on top of the vataz to prevent evaporation. 

, The water leveL in the tank vas monitored from May through November 1982 
and ahoved no detectable change. AEC installed tvo monitoring welis (W- 
1 and W-lA) in Novambar 1982. Soth vells were constructed in one boring 
and soil samples were collected from the boxing. Soil samples from dapths 

' of 20.0, 35.0, and 50.0 faet below grade were submitted fot Prl.ority 
Pollutant EFA Mathod 624 analysia at California Analytical Laboratory 
(CAL). TCE was detected in a11 three samples at conoentrations of 40 

' 

	

	paxta per billion (ppb), 200 ppb, and 5 ppb, respectively. A11 of these 
aamplas vere collected beneath the vater table and were saturated. 

A Phase x hydrogeologie investl.gation vas conducted by Levine-Fticke in ~ August 1985 to acsass the source of solvents detected at the si,te, and to 
assess hydrogeologic conditions upgradient and downgradient of the 
underground aolvent tank. Four monitoring vells (W-2, W-3, W-4 and W-5) ~ vexa constructed by Levine-Fricke as part of the Phase 1 investigation. 
8oi1 samplea were collected end submitted for laboratory ana7.ysis by 8PA 
Method 624. So31 samples from W-5 did not shov datectable levels of VOCs. 

' Soil samples from W-2 (upgradient of the tank) at 10.0 feet belov grade 
shovad 170 ppb of toluene and 220 ppb of TCE. Saturated soil samples from 
21.0 and 28.0 feet below grade shoved 310 ppb and non-detectable levals 
of TCE, respectively. Saturated soil samples were collected from W-3 at 

' 18.0, 24.0, and 32.0 feet below grada. TCE vas detected at 290 ppb in the 
18.0 foot sample. No VOC compounds were detected in the 24.0 or 32.0 foot 
samples. Cne sof.l sample vas collected and submitted for laboratory 

' analysis from 30.0 feet belov grade in Y•4. Toluene was detected at 150 
ppb and TCE was detected at 180 ppb in this saturated soil sample. The 
soil data from this i.nvastigation indicated that a source of chemicals to 

, 	groundvater may exist upgradient of the tank location. 

Levine-Fricke conducted a Phase II hydrogeol.ogic investigation in January 
1986. Tvo monitoring va11s (W-6 and W-7) vete installed as part of the 

' i,nvestigation. Soil aamplas collected during the drilling of these vells 
were submitted fot VOC analysis (using EPA Method 8240), and petroleum 
hydrocarbon analysis (using freon extraction and a gas chromatograph with ~ 

	

	a flame ionisation detector) to CAL. No VOCs or petroleum hydrocarbon 
compounds xere detected in aoil samples £rom W-6. Toluene vas detected 

I 	 e 
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1 
, 	 at 330 ppb in the satuxatad soil sampla collected at 16.0 feat belov 

grade. No petroleum hydrocarbons were detected in soil samples from W-7. 

, 	On 7uly 8, 1986 Levine-'Fricke removed the underground solvent starage 
tank. IIpon removal, an approximately 1/16-inch diameter hole aas observed 

' in the bottom of the tank. Soil samples £rom 13.5 and 15.0 feet belov 
grada vere submitted to CAL far EPA Method 8240 analysis. Oroundvater raa 
ancountered at 15 feet below grade, vhiah indicates that the 15.0 feot 

, 	soil sample vas saturated. The following aompounds vere detected: 

Danth_(feetl 	Comnound 	,gpncentration (nnb)  

~ 	 13.5 	1„1,1-TCA 	1800 
1,1 pCA 	1800 
ethylbenaene 	530 ~ 	 POE 	13000 
toluene 	3300 
acetone 	13000 
2-butanona 	30000 

, 	 4-mathyl-2-pentanone 	1000 
total xylenea 	2400 

~ 	 15.0 	1,1,1-TCA 	870 
1,1-DCA 	400 
ethylbenzene 	180 

, 	 PCE 	3400 
toluen® 	1900 
TCE 	 730 
total xylenes 	800 

' 	In January 1987 McLaren constructed three monitoring vells (W-8, W-9, and 
W-10) to determine the Lataral eztent of chemical distri.bution in 

, groundvater, to determine if aemi-volatile compounds vere present in soil 
adjacent to the former underground tank, and ta determine groundwater flow 
diractions thxoughout the site. Soil samples from 11.0, 14.0, and 15.5 

' faet belov grade vexe collected from W-8 and submitted £or I.aboratory 
analysis using EPA Method 8240, Tha 15.5 foot sample vas saturated arid 
was also analysed for EPA Method 8270 compounds; none vere detected. VOC 
concentrations in soil samples colleated from W-8 were detected ae ~ 	follovs: 

pgpth (Ep@t) 	Cg,zRqgsd 	Concentration (ppb)  

~ 	 11.0 	1.1,1-TCA 	130 
TCE 	290 
PCE 	810 

, 	 1,1-DCA 	180 

I 
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14.0 	1,1,1-TCA 	610 
TCE 	950 
PCE 	3100 
1,1 DCA 	400 
vinyl chlorf,da 	390 
athylbenaene 	120 
toluana 	730 
xylenea 	520 
4-mathyl-2-pentanona 	450 

	

15.5 	1,1,1-TCA 	620 
TCE 	1000 
PCE 	2400 
1,1-DCA 	520 

. toluene 	380 
xylenes 	240 

Previous investigations.by  both 1ScLaren and Levine-Fricke haoe indlcated 
that the £ormer underground waste aolvent tank was a source of chemica].a 
to undetlying soils and groundwater. A so11-ga3 extraction aystem was 
operated for appxoximately 16 months (from Saptember 1987 to danuazy 
1989). A soi1, boring was drilled next to well W-8 on September 26, 1988. 
The following aompounds were detested in that soil boring. 

Depth 
Comnound Datected 	(feet) 	ConcentraYion (vyb) 

1,1,2-TCA 	13 	20 
1,1, 2-TCA 	 16 	 40 

PCE 	 13 	120 
PCE 	 16 	210 

1,1,1-TCA 	13 	30 
1,1,1-TCA 	16 	70 

TCE 	 13 	130 
TCE 	 16 	190 

toluene 	13 	50 
toluene 	16 	90 

total xylene iaomers 	13 	20 
total xylane isomers 	16 	20 

Based on the VOC concentrations o£ this soil boring the RWQCB approved 
Hewlett-Packard'a requast to discontinue operation of the vapor extraction 
system in danuary 1989. 
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Zn •ddition to the above f,nvestigatLons, soil sampling was conducted by 
Levine-Pricke and McLaren in the area betveen Building 12 and Euilding 8 
in April 1987. The fi.re  main located between the buildings was eycposad 
during an excavation to replace a post indicator valva and diaca].ored aoil 
was observad in the sand backfill surrounding the fire main. A sample of 
the backfill material vas collacted and analyzed for volatile organic 
compounds (SPA Method 8240), and total petrolaum hydrocarbons (Modified 
gPA Method 80L5) by California Analytical Taboratoriea. No Method 8240 
compounds were detected. The TPH analysis reported that stoddard solvent/ 
minaral spirits (patrolaum hydrocarbon compounds) were present in tha 
sample at a concentration of 6,700 ppm. Sased on field observations and 
instxumantation, all contaminated soil encounterad was ramoved. 
Confirmatory sampLing waa conducted follovl.ng  ascavation which verified 
that TPM concentrations in tha ramaining valls of the excavation were 
belov detection limits. 

In July 1989 McLaren installed three groundwater monitnring vells (W-11, 
W-12, and W-13) as part of a groundvater characterization invastigation 
to further define flov patterna and evaluate groundwater quality in the 
eastern, northeastern, and northetn pottions of the site. Soil samples 
colleated during drilling of the monitor vall borings vexe analyzed for 
VOCs using EPA Method 8240 at Chemwest Analytical Laboratory. Analytical 
results o£ the six soil samples collected from the unsaturated zone are 
as £ollows; 

Sorin¢ peyth (feet) ComRound Ccncentrattnn (mb)  

W-U. 7.5 - 	8.0 TCE 21 
toluene 69 

15.0 - 15.5 TCE 15 

W-12 9.0 - 	9.5 PCE 630 
L7.5 - 18.0 PCE 760 

W-13 11.0 - 11.5 toluene 10 
19.5 - 20.0 toluane 86 

Data from this inveatigatiori indicate that PCS is present in the 
unsaturated sone and in groundvatet in the vicinity of well W-12. The 
:ourca of the PCE compound vas not identified during the groundwatar 
characterization investigation. Soll analytica7. data Erom W-11 and W-13 
do not indicate a source of the PCE detected in groundwater. 
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I 
~ 	 SOOBCg ABBA IDSNTIFICATION IP4ESTICATION 

, 	 A total of 75 soil borings were drilled during this investigation to 
determine if chemicals occur in soil baneath potential source araas 

~ identified at the 395 FMR aita. Table 1 summarizes the area investigated 
by each soil boring, the total depth of each boring, the aamrple depth 
intervals, photoioniaation device readLngs, and the type of analyses 

, complated on selected samples. A11 soil boring and monitor xell locations 
are shovn on Figure 2. Soil boring locations and chemical use areas are 
shovn on the floor plana for Buildings 7A, 7E. 7C, 7D, and 12 (Figure's 
5 through 10). Mand auger and auger rig soil boring logs are included as 

' 

	

	Appendix A. The methods used for collecting soil samples and grab 
groundvater samples are discusaed below. 

~ 	SOIL A19D C.BAB GRODNDYATg& SAMPI,S MBT94DOI.00Y 

Soil drilling and sampling was conducted from January 8, 1990 through 
, February B. 1990. Forty-five of the 75 soil borings vere completed with 

a hand auger because of insu£#l,cient clearance for a drill rig to accesa 
the areas inside and immediately adjac®nt to the buildl.ngs. The remaining ~ 30 boringa were drilled using a Mobile B-57 or Mobile B-53 drill rig 
equippad vith 6 3/4-inch and 8-inch outside dlameter hollow stem augera, 
respectivaly. The hand auger borings were completed to a depth o# ~  appsoximately 9.5 feet, the greatest depth obtainable using hand sampling 
equi.pment. The auger rig borings were completed at the £irst saturated 
aone encountered, ranging froQ 19.5 to 25.0 feet. 

~ 	Pri.or to drilling, utilLty clearance activities weer® Conducted at all of 
the proposed drilling locations. As part of the MaLaren utility clearance 
protocol, the first five feet of each auger rig borehole vas probed and ~ sampled with a hand auger to veri£y the absence o£ utilitias. Hand augar 
drilling was performed using a 3-inch diameter auget. Samples from hand 
augered borings vere obtained using a 2-inch diameter drive sampler fitted 
with a 6-inch brass tube attached to a slide hammer. A11 reusable hand ~ 

	

	auger sampling equipment Nas thoroughly cleaned in a solution of trisodium 
phosphate and vater and rinsed prior to use in each boring. 

~ 	Auger rig drilling was performed by Cache Creek Drilling, Inc. and Aqua ~ 	Science Engineers Drilling, Inc. Auger rig soil aamp7.ea were collacted 
— 	continuously to the total depth of each boring using a California Modified 
• 	Split-Spoon Sampler fitted vith 6-inch brass rubes. Soil samples vere 

collaoted fox both sail deacription and laboratory analysis. A11 sampling 
aquipment vas cleaned in a solution of triaodium phosphata and water and 
ri.nsed thoroughly between each sample collection. Betaeen soil borings 
all sampling equipment and the hollow stem augers vere steam cleaned. 

Soil from each soi.l boring vaa contained in a soil bin for temporary 
 storage on-aite. A11 fLuids generated during equipment decontamination 

activities vere contained in a Baket Tank for temporary storage on-site. 
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1 
~ 	Drill cuttinga and fluids were stored on-site pending disposl.tion based 

on analytical resulta. 

' 	DurLng all soil drilling activities the working air space was monitored 
using a photoionization dev7.ce (PID) to detect the prasence of volatile 
osganic compounda (VOCs). In addition, headspace values were obtained 
from 	aoil 	aamp].es 	plaoed 	in 	sealed plastic 	bags to 	monitot 	VOC ' 
concentrations in soi1. 

Upon completion of each auger rig soil boring, grab water samples vere ~ 
collected.- A disposable teflon baf.ler was lowered into the borehole and 
allowed to fill. 	The bai).et vas removed, a 	disposable teflon sample port 
was attached and glass VOA vials were filled and capped without trapping ~ 	air. Crab vater sample collection was not possible in all borings due to 
the very,  low permeability of the water-bearing materials encountered at 
certain locations. 

~ 	All soil borings were backgrouted folloving sampling with neat cement and 
5% bentonite povdex or graoulat bentonite mixture. The borLngs vere 
capped vith asphalt or concrate as appropriate. 

~ 	Soil samples from each soil boring were selected for chemical analysia 
based on PID equipment readings and field observations such as chemical ~ odors or textural variations. Analyses to be per£ormed were basad on the 
chemical use history. At boring locations where the chemicals of concern 
included netala, the sample collected lmmediately below tha pavement/floor 

' aurface or underlying fill material was submitted for analyaLs. In the 
auger rig borings, metals analysis was performed on approximately every 
other aoil sample collected from the boring, so that one sample from each 
ten foot interval vas analyxed. pH analyses were also performed on all 

, samples vhich weXe analysed for metals. Analysea for volatile oxganie 
compounds (VOCs) and total, petroleum hydrocarbons (TPH) were generally 
performed on all samples coll.ected from the boring excluding the most 

' shallov soil sample. For the hand auger borings, the sampl.e collected 
immediately benaath the fill material and the deepest soil samples 
co7.lected vere submitted for laboratory analyses. 

, 	8oi1 aamples relected for analysis vere sent under chal.n-of-custody via 
an overnight dalivery aarvice, or laboratory pick-up, to Chemweat 
Analytical Laboratories, Tnc., a 8tate Cextifted Laboratory. Analytical ~ mathods included EPA Method 8240 for volatile organic compounds, EPA 
Method 9045 for pH, EPA Method 8080 for polychlorinated biphenyls (PCBs) 
and pesticides, EPA Method 9060 for total organie tarbon (TOC), and EPA ~ Method 7000 series for metals analyses. Metals analyses included: 
AlumLnum, Araenic, Antimony y, Barium, Beryllium. Cadmium, Chromium (total), 
Chromium-V1, Cobalt, Copper, Cyanide, Lead, Mercury, Molybdanum, Hickel, 
Selenium, Silvar, Thallium, Vanadium, and Zinc. These metals, excluding ~ Aluminum and Cyanide, are referred to by Chamwest Analytical Laboratory 
as C.A.H. metals (Californla Arsessment Manual) in the analytical data 
aheets. A].uminum and Cyanide analytical results are reported on separate ~ 	data sheets. 
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1 
~ 	Analysis of TPH compounds included TPH-Casolina (TPH/0) and TPH-Diesel 

(TPH/D) by Depastmant of Health Services (DHS) Leak.ing Underground Fnel 
Tank (LIIFT) Methods, and oil and grease analyses by EPA Mathod 413.2. The ~ TPH analysas also included volatile atomatic compounds, EPA Method 8020 
in accordance vith the DHS-LUFT Method (benzene, toluene, ethylbenzene and 
xylenes [BTEX]). In casu vhere the TPH sample vere also being analyzed ~ 

	

	for VOCs by EPA Method 8240, duplicate analysis for BTE% by Method 8020 
vas not performed. 

A],l 	soil 	sampling, 	equipment 	decontamination, 	chain-of-custody ~ 
preparation, and quality assurance/quality control (QA/QC) procedures vera 
performed in accoxdance vith the Mclaren "Quali.ty Assurance Project Plan 
(QAPP) fot Havlatt-Packard Company, 395 Page Mill Boad," dated April 15, 
1987. 	AL1 laboratozy analytical procedures vere performed in accordance ~ 
vith the CHEHWEST Analytical laboratory "Quality Assurance Program," dated 
April S. 1987. 

' SOIL CAS SUBVSY LOCATIONS AND BATIOHaI.6 

~ A soil gas survey vas cdnducted as a screening tool to identi£y vhether 
volatile organic compounds were present in shallow saiJ.s at the site and 
to aid in determination of sail boring 	locations. 	Soil gas 	survey 
locati,ons vere placed on an approximate 100 foot grid over the antire ~ 
outdoor area of the site. 	Locatlons vhere data points (1.e. monitoring 
vells) already existed or vhera underground utilities vere present vere 
not samplad, 	Additional survey locations vere placed in the ataa of ' 
former 	Buildings 	7E. 	7F, 	and 	70 	atea, 	where 	compl.ete 	chemical 	use 
information 	vas 	not 	avaS,lable 	and 	historital 	activity 	less 	well 
documented. 	The soll gas survey vas particularly useful in determining 
additional soil boring locationa in the vicinity of W-12. 	Soil gaa data ~ 
was obtained at 73 sataple locations at depths of 3 to 13 feet belov grade. 
Soil vapor data on the fol7.oving compounds was obtained: 

' 1,1, dichloroethene (1,1,DCE) 
1,1, dichloroethane 	(1,1,DOA) 
1,2, dichloroethane (1,2,DOA) ~ 
trichloroethane (TCA) 
trichlaraathane (TCB) 
tetrachloroethene (PCB) 
trichlorotrifluoroethane (F-113) ~ 
benzene 
toluene 
ethylbentena ~ 
xylenes 
total hydrocarbons 

~ 	During the invastigation F-113 was detacted in soil gas samplea and vas 
added to the list of compounds analyzad. Soil gas survey locations are 
shown on Fignre 4. The soil gas survey report is included as Appendix B. 
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1 
~ 	80IL SAHPLIWO LOCATIONS ABB BATIOHALS 

Soi1 samplipg locationa and sampling rationale for each area investigated 
' ara di,scussed belov by building number. A11 chemical use areas identi£ied 

in the "Chemical IIse History Bewlett-Packard Facility Palo Alto 
FabXisation Center, 995 Page Mill Road, Palo Alto. California" dated.lune ~ 	1, 1989 are shown on Figuxa 3. 

eui.l ding 7A 

, 	Thirteen band auger borings rere drilled inside and adjacent to Building 
TA to address potential source areas of chemicals to soil and groundwater. 
Tha locations of tha soi,l boxipgs and tha chemical use areas investigated 

' 	in the vicinity of Building 7A are shown Sn Figura S. 

1Yro soil borings were drilled in the Model Shop, located in the southeast 
' portion of tha bui7.ding, to address the paint booth, sinks, £loor drains, 

and solvent storage area. Boring HA-7A-1-1 was drilled 10 faet southwest 
of the door to a total depth of 9.5 feet belov grade. Soil samples 
collected #rom depthe of 0.5 feet and 9.0 feet below grade were submitted ~ for laboratory analysis for pH, metals, and volatile organic compounds 
(VOCs). Soil boring HA-7A-1-2 was drilled adjacent to the paint booth to 
a total, depth of 7.5 £eet belov grade. The hand auger was denied at this 1  depth due to gravel. Soil samples collected fram depths of 1.0 and 6.0 
feet belov grade vere submitted for laboratory analysis of pH, matals, and 
VOCs. 

, 	one hand auger boring was drilled adjacent to the transformers located 
outside the northeast corner of Building 7A. Soil boring HA-7A-2-1 was 
drilled ad,jacent to the txansformer i,dentified as contaminated vith PCBS. ~ The boring was drilled to a total depth of 9.5 feet below grade. Soil 
samples vexe collected at depths of 6.5 and 9.0 feet and were submitted 
for laboratory analysis for pH, PCBs. Pesticide analyses were included ~ 	as part of the PCB (EPA Method 8080) analysis. 

One hand aug®r boring was drilled adjacent to the formet location of the 
, 1,000 gallon holding tank located on the Ash Street side of Building 7A. 

The holding tank is raported to hava received wastes £rom the fotmer 
chemical milling operation. The tartk was removed in 1981, however, no 
aoil samples are reported to have been collected at that time. Boring HA- ~ 7A-3-1 was drilled to a total depth of 7.5 feet below grade, where the 
hand auger vas denied due to gravel. Soil samp7.es  were collected from 
depths of 1.0 and 6.0 feet belov grade and vare submitted for laboratory 

' 	analysis for pH, metals, and VOCs. 

Three soil borings were drilled in the formex chewical milling opetations 
area repottedly located in the central portion of Building 7A. The 

, chemical milling operation eonaisted of a metal etehing proeees whieh used 
acid and caustic solutiona. Soil borings HA-7A-4-1, HA-7A-4-2, and HA- 
7A-4-9 were drilled to total depths of 8.0, 7.5, and 8.0 feet below grade, 

, 

	

	respectively, at rhioh dapth each boring was denied due to gravel. Soil 
samples collected from depths of 2.0 and 7.0 feet from Boring HA-7A-4-L, 

1 
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from a depth of 2.0 feet £rom Boring HA-7A-4-2, and from depths of 1.5 and 
6.5 feet from Boring HA-7A-4-3 were all submitted for pH and metals 
analysis. 

ltiro soil borings wete drilled to addreas the former photo conductor 
production area located iu tha southeastern portion of the building. The 
chemicai usa associated with the photo conductor processas includes 
primarily acid, caustic and plating solutiona. Soil boring HA-7A-5-1 was 
drilled in the current model shop area to a total depth of 9.5 feet belov 
grade. Boring HA-7A-5-2 waa drilled in the adjacent office area to a 
total depth of 9.0 feet below grade. Soil samples collected from depths 
of 1.5 and 9.0 feet from boting HA-7A-5-1, and collected from depths of 
1.5 and 8.5 feet from boring HA-7A-5-2, vere submitted for laboxatoty 
analyais for pH, metals, and VOcs. 

Fouz soil boxings vere drilled in the northwest poxtion of Building 7A to 
address the Poxmar sami-conductor manufacturing area. The chemical use 
in this area included solvent, acLd, cauatic, and plating solutions. Soil 
samplea aubmitted for laboratory analysis from thia area were analysed for 
pH, metals, and VOCs. Borings HA-7A-6-1 and HA-7A-6-4 vere drilled near 
the northern corner of the building to total depths of 7.5 feet below 
grade where tha hand auger was denied by gravel in both borings. Soil 
aamples collected from both borings at depths o.f 1.5 and 6.5 feet below 
grade were submitted for laboratory analysis. Boring HA-7A-6-2 vas 
drilled near the western corner of the building to a total depth of 9.5 
feet below grade. Soil samples collected from depths of 2.0 and 9.0 vere 
submitted for laboratory analysis. Boxing HA-7A-6-3 was drilled 
approximately 15 feet west of boring HA-7A-6-2 to a total depth o£ 9.5 
faat below grade. glevated concentrations of organic vapors were detected 
wS,th the photoionisation device (FID) duriug augering of Boring HA-7A-6- 
3 but no odors vere observed, samples vare collected from dapths of 1.0, 
6.0, and 9.0 feet with FID values of 260, 440, and 28 parts per million 
(ppm), respecti.vely. The sampies collected from depths of 1.0 and 9.0 
feet were aubmitted for laboratory analyses for pH, metals, and VOCs. 

Building 7B 

~ 	Bleven hand auger borings vera drilled inside and ad'acent to Building 7B 
to address potential source areas identified in the chemiaal use history. 
The locationa of the soLl boringa and the chemical use areas are shown in ~ 	Figure 6. 

One hand auger boring was drilled adjacent to the sump located at the 
, northeaat exteriox corner of Building 7B. The inside of the sump xs 2.5 

feet deep end reportedly collects rainwater from Buildings 78 and 7C and 
sewage from Building 7C and dischargas to the sanitary sewer. Boring HA- 
7B-1A-1 was drilled adjacent to the sump to a total depth of 9.5 feet 

, 

	

	below grade. Soil eamples collected from depths o£ 1.5 and 9.0 feet were 
submitted for laboratory analysis for pH, metals, VOCs, and TYH. 

, 	One inch copper piping is inlaid into the acncrete floor inside Building 
7B. These pipes were installad as part of an experimental heating syatem 
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1 

i deaign vhich vould utiliae water circulated through the piping to heat the 
building. No chemicals were ever conveyed through these pipes and this ~ 	ayatem vaa never utilised. 

1Yo soil boringa vere proposed to address the plating line fotmerly 
located 7.n the interior southwest corner of Building 7B. Acida, baaes and 

' metals are associated with operations in the former plating line area. 
Soil boring HA-7B-2-1 waa attemptad but denied by the heating pipeline and 
no aoil aamples vere collected. Soil boring HA-7B-2-2 was drilled to a 

, total dapth of 8.5 feet. Soil aamples collected from depths of 1.5 and 
8.0 feet vere submitted for laboratory analyses for pH, metals and total 
oxgani.c carbon (TOC). 

~ 	lrro soil borings vere drilled in the northeast portion of the building 
near what is currently the Corporate Color Y.ab, to address the brS,te dip 
plating line formerly located in this area. Sol,vants, acids, bases, and ~ metals are reported to have been used in the brite dip process. Soil 
borings NA-7B-3-1 and HA-7B-3-2 were drilled to total depths of 9.5 feet 
balov grade. LLevated PID readings were detected from samples collacted ~ during the augering of Boring HA-7B-3-2. The sampla collected from a 
dapth of 2.0 feet below grade had a PID reading of 0.9 ppm. The 7.0-Eoot 
sample and 9.0-£oot sample had PID readings of 70 ppm and 75 ppm, 
respectively. No odors were detected during drl.11ing of the borehola. 

' Soil samplea collected from depths of 1.5 and 9.0 feet £rom boring HA-7B- 
3-1, and from depths o# 2.0 and 9.0 feet from boring HA-7B-3-2, vere 
submitted for laboratory anaiysis for pH, metals, vOCs, and TOC. 

~ 	Tro soil borings vere drilled in the Corporate Color lab located in the 
northwest corner of the building. Soil boring HA-7B-4-1 vas drillad 

' adjacant to the paS,nt booth to a total depth of 9.5 feet belov gxade.-. 
Soil samples collectad frem depths of 2.0 and 9.0 feet vere submitted fot' 
laboxatory analysis. Boring HA-7B-4-2 vas drilled in the paint storage 
atea to a total, depth of 8.5 feet below grade, 9rhere the hand auget vas 

' denied by piping. Soil samples were collected from depths of 2.5 and 7.5 
feet below grade and aubmitted for laboratory analysis. Samples from both 
borings were analysed for pH, metals, and VOCs. 

' 	Soil boXing HA-7B-6-1 vas drilled !.n tha central portion of Building 7B 
in tha vicinity of the above ground silkscreen ink sump. The boring vas 
drilled to a total depth of 8.0 feet below grade, at vhich depth the hand 

, auger was denied. Soil samples were coLlected from depths of 2.5 and 7.5 
feet, with corresponding PID readings of 200 ppm and 6.0 ppm, 
respecti-vely. The samples vere submitted for laboratory analysis Eor pN, 

' 	metals, and VCCs. 

Three borings vere d7eilled in the south central portion of the building 
, to address the £ormar machine ahop area. Blevatad P1D readings were 

detected in tvo o£ the three borings. Borings Hw-7B-7-1 and HA-7B-7-2 
were drilled in the currant machine shop area to total depths of 9.5 feet 
below grade. Soil samples were callected from depths of 2.0, 7.0, and 9.0 
feet belov grade from Boring HA-73-7-1, vith corresponding PID readings ' 
of 200 ppm, 12 ppm and 7.0 ppm, respecti.vely. The 2.0-foot and 9.0-foot 

, 36 

I 



' 
1 
~ 
~ 
' 

~ 
1 

samples vera submitted for analysis for pH, metals. VOCs, and TPH. Soi1 
samples coLlected from depths of 1.0 and 9.0 feet belov grade from boring 
HA-7B-7-2 were submitted for laboratory analyses for pB, metala. VOCs, and 
TPH. Boring HA-7B-7-3 vas drillad in the current warehouse area to 
inveutigate the former machina araa. Boring HA-7B-7-3 was drilled to a 
total depth of 8.0 feet below grade, vhere tha hand augar waa denied due 
to p1p7.ng . SoiL samples vere collected from depths of 1.5 and 6.5 feet 
vith correaponding PID raadi,ngs of 325 ppm and 60 ppm, respectivaly. The 
samples vaxa submitted to the laboratory for pH, metals, vOCs, and TPH 
analysis. 

pae borl.ng  vas drillad in the m111ing/machlna area loeated in the 
northwest end of Building 73. Boxing HA-7B-8-1 was drilled to a total 
depth of approximately 9.0 feat, where the hand auger vas deni.ed. Soil 
samples were collected from depths of 2.5 and 7.5 feet vith corresponding 
PxD xeadings of 450 ppm and 200 ppm, raspectively. Both soil samples were 
submitted for laboratory analysis for pH, metals. VOCs, and TPH. 

Building 7C 

, 	Beven soil borings were drilled inside and adjacent to Building 7C to 
addtess potential source areas. The locati.ons of the soil borings and 
chemical use ateas invastigated are ahoron in Figure 7. 

~ 	One soil boring was drilled in the metal spray room located in the central 
portion of Building 70. Boring HA-7C-1-1 was drill.ed to a totaL depth of 

, 	9.5 feet below grade. Soil samples collected from depths of 2.5 and 9.0 
feet were submitted to the.laboratoty fox pH, metals, and VOC analyses, 

' 	Four soiL borings were drilled in the northwest portion of Building 70 to 
address the aluminum part production area £ormerly located in this portion 
of the building. Boxing HA-7C-2-1, located north of tha paint spray booth 
and aast of the tool crib, was drilled to a total dapth of 3.5 feet below ~ grade where the hand auger was denied by gravel. One soil sample vas 
collected from a depth of 3.0 feet and submitted for laboratory analysis 
for pH, metals and VOCs. Borings HA-7C-2-2, HA-7C-2-3, and HA-7C-2-4, 

, located in the current sheet metal production area, vere each drilled to 
a total dapth of 9.5 feet below grade. Boil samples collected from depths 
of 4.0 and 9.0 feet, from depths of 3.5 and 9.0 feet, and from depths of 
4.0 and 9.0 feet fXom borings HA-7C-2-2, HA-7C-2-3 and HA-7C-2-4, ~ 	xespectively, vere submitted £or laboratory analysis for pH, metals and 
Vvca. 

, 	 T`ro soi.l borings were drilled in tha area between Buildi.ngs 7B and 7C. 
The area vas formerly used for gas cylinder storage, hovever, the 

, possibility exists that the area may also have been used ror chemical 
, storage. In addition, one hand auger boring vas drilled adjacent to a 

sanitary sewer line which mas historically, and ie currantly conneated to 
the sump located at the northeastern corner of BuiLding 7B. Boring HA- 
7C-4-1 vas drilled adjacent to the northwest exterios corner of Building 

, 

	

	7B to a total depth of 7.5 feet below grade, where the hand auger was 
denied by Xock. Soil samplas vere collected from depths of 1.0 and 6.0 

1 
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1 
, feet and were submitted far analysis Eor pH, metala, and VOCs. 	Boring 

HA-7c-4-2 was drilled near the sanitary sewer and heating, ventilation, 
and air-conditioning system, to a total depth of 9.5 feet below grade. ~  
soil samples collected from depths of 4.0 and 9.0 feet were aubmitted for 
pH, metals, and VOC analysis. 

' Bni..Lding 7D 

A total of 10 soil borings were drilled inside and adjacent to Buildl.ng ~ 7D to addreas potential source areaa. 	Tha soil boring locations and 
chemica7, use axeas investigated ara shown in Bigure S. 

Haur soil borings were dxilled inaide and adjacent to the encloaed atorage ~ room ].ocated betwean Building 7D and Building 7A, to addresa former usaga 
of this room for paint and hazardous materials (including waste) storage. 
Boringa HA-7D-lA-L, HA-7D-LA-2, and HA-7D-LA-3 were drilled within the 
interior of the atorage room to total depths of 9.5, 7.5, and 9.5 feet ' 
below grade, respectively. 	The hand auger was denied by graveL at a depth 
of 7.5 feet below grade in boring HA-7D-lA-2. 	Soil samplea collected from 

. depths of 1.5 and 6.5 feet from borings HA-7D-lA-1 and HA-7D-lA-2, and 
' samples collected fxom daptha o£ 1.0 and 9.0 feat from boring HA-7D-lA-3 

were submitted for laboratory analysis for pH, metals, VOCs and TPH. 
Boring HA-7D-1A-4 was drilled east of the enclosed storage room in the 
wood shop area. 	Boring HA-7D-lA-4 was dxil].ad to a total depth o£ 8.5 ~ 
feet below grade and alevated P1D reading were encountered during drilling 
of the borehole. 	Soil samples were collected from depths ot 1,0, 6.0, and 

, 8.0 £eet with corresponding PTD readings of 428 ppm, 170 ppm, and 51 ppm, 
respectively. 	The samples collected from depths of 1.0 and 8.0 feet were 
aubmitted for pH, metals, VOCs, and TPH analysis. 

~ Two soil borings were drilled in the cevered storage area wAst o£ Building 
7D. 	Borings HA-7D-18-1 and HA-7D-1B-2 were each drilled to a total depth 
of 9.5 feet below grade. 	The soil samples collected from depths of 1.0 
and 9.0 feet below grade from each boring were submitted for laboratory , 
analysis for pH, metals, and VOCs. 

~ 	One soil boring was drilled adjacent to the former location of the 
Concrete claxi£ier. Thf.s 500 gallon sttucture was removad in 1986 at 
which time soil samples were collected and submitted for VOC analysis; no 
VOCa were detected. Boting HA-7D-2-1 was dtilled to a total depth o£ 9.5 ~ 

	

	feet below grade. Soil samples collected from depths of 1.0 and 9.0 feet 
were xubmitted for laboratory analysis for pH, metals, and VOCs. 

' 	Three borings were completed inside the Buil.ding 7D quonaet hut to address 
the foundry and die cast operations formerly located in the building. 
Boring HA-7D-3-1 also addressas the current fork lift repair area. 
Boringa BA-7D-3-1, HA-7D-3-2, and HA-7D-3-4 were drilled to total depths 

, of 9.0, 9.5, and 9.5 feet below grade, respectively. Boring HA-7D-3-3 
which was also located in the quonset hut was denied by cobb].es and no 
soil samples were collectad. Soil samples collected from depths o£ 1.0 

I and 8.5 feet below grade from boring HA-7D-3-1. 1.5, and 9.0 feet £rom 

1 
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Boring HA-7D-3-2, and from depths of 1.0 and 9.0 from boring HA-7D-3-4 
vexe submitted Xor laboratory analyais for pH, metals. VOCs, and TPH. 

Former Building 7E 

So7.1 boring locations for former Buildings 7E, 7F, and 70 are shovn on 
Figure 2. H1.storical chemical use areas for these buildings are depicted 
in Figute 4. 

A total of five soi7, boXinga vere drilled in the parking lot south of 
Building 12 and vest o£ the Chemical Storage Building to addreaa Building 
76, formerly located in this area. Building 7E housed die aaat 
operations, vhich incl.uded a faundry, drilling, and machi,ning operations. 

Soil boring SB-7E-2 vas drilled to a total depth of 21.5 feet belov grade, 
and aaturated conditions vete encountezed at a depth of approximately 19.5 
feet below grade. Elevated PID readings were encountered near the surface 
of the boring. Soil samplea vere collected from depths of 2.0. 6.0. 11.0, 
16.0, and 20.5 feet, with corresponding PID readings of 78 ppm, 70 ppm, 
2.1 ppm, 1.0 ppm, and 1.2 ppm, respectively. The samples aollacted from 
depth8 o$ $.0 and 11.0 feet beJ.qv gXade vere submitted to the labotatory 
for pH, metals, and TPH analysis. The samples collected from depths of 
6.0 and 16.0 feat vere submitted for TPH analyses. Tha 20.5-Eoot sample 
vas submitted for pH and metals analysis. 

Boring SB-7E-3 vas drilled to a total depth of 25.5 feat belov grade, and 
saturated conditions were encountered at a depth of 25.0 feet below grade. 
SoLI samples vere collaeted fsom depths oE 2.0, 6.0, 11.0, 16.0, 21.0, and 
26.0 feet. Samples collected from depths of 2.0, 16.0, and 26.0 feet 
belov grade vere submitted to the laboratory for pH and metals analysis. 

Boring SB-7E-4 vas drilled to a total depth o£ 25.0 £eet balov grade and 
saturated condi.tions vete eneountered at a depth of 21.0 feet. Slightly 
elevated PID readings vere detected neat the auX£ace of the boxehole. The 
soil sample collected from a depth of 3.5 feet had a PID reading of 35 ppm 
and was submitted for laboratory analysis foc pH and meta7.s. The sample 
collected from a depth oE 6.0 faet had a PID reading of 30 ppm and was 
submitted for VOC analysts. The sample collected from a depth of 11.0 
feet was submitted for pH, metals, and vOC analysaa. The sample collected 
from a depth of 16.0 feet belov grade vas aubmitted for VOC analysis, and 
the 21.0-£oot sample vas submitted fot pH and metals analysi.s, 

Boring SB-7E-5 vas drilled to a total depth of 25.0 feet belov grade and 
saturated conditions vere encountered at a depth of 20.0 feet. Soil 
samples vece collected from depths of 2.0, 6.0, 11.0, 16.0, and 21.0 feet 
belav grade. The sample collected £rom a depth of 2.0 feet vas submitted 
to the laboratory for pH and metals analysis. The samples collected Erom 
depths oE 6.0 and 16.0 feet belov grade vere aubmitted for VOC analysia. 
Tha samples collected from depths o£ 11.0 and 21.0 feet belov grade vere 
submitted far analysis for pH, metals, and VOCs. 
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, 	Boring SB-7B-6 vas drillad to a total depth of 23.5 feet belov grade and 
satuYated odnditi.ons vere encountered at a depth of 22.0 feet. Slightly 

, elevated P1D readings vere detected d+uring dril,ling of the borehole. Soil 
samples vere collected from depths of 2.5, 6.0, 11.0, 16.0, 21.0, and 22.0 
feet belov grade vith corresponding PID readings of 23 ppm, 21 ppm, 5.5 

' ppm, 7.0 ppm, 3.5 ppm, and 3.5 ppm, respectively. Soil samples collected 
from depths of 2.5, 11.0, and 22.0 £eet belov grade vere submitted for 
laboratory analysis for pH, matalr, VOCa, and TPH. Samples collected from 
depths of 6.0 and 16.0 feet balov gXade vere aubmitted for VOC and TPH ~ 	analysLa. 

Format Building 7P 

, A total of eight soil borings were drilled in tha parking lot near the 
cornex o$ Aah Street and Olive Avenue, and parallel to Olive Avenue, to 
addresa Building 7F formerly located i.n this area. 	Building 7F houaed a 
walding shop; carpentry shop, and cuatodiaL and maintenance supply storage ~ 
areas. 	A atorage shed ia reported to have been previoualy located 
northveat of the building. 	Prior to ocaupancy by Havlett-Packard, a mill 

' is reported to have been located in the vicinity o# Building 7P. 	A 
gasall.na  tank is xeported tc have been in use at the mill. 	The locationa 
of the soil borings are ahovm on Figure 4. 	Boring SB-7F-1 was drilled in 
the viciaity of the former gasoline tank, to a total depth of 21.5 £eet ~ below grade. 	Saturation vas encountered at a depth of 20.0 feet. 	So7.1 
axmples vere collected from depths of 2.0, 6.0, 11.0, 16.0, and 21.0 feet. 
The samples collectad from daptha of 2.0 and 21.0 £eet vete submitted to 
the laboratory for pH and metals analysis. 	The soil samples colLected , 
from depths of 6.0 and 16.0 feet vere submitted £or TPH analysis. 	The 
soil sampl.e collected from a depth of 11.0 feet vas submittad for pH, 
metals, and TPH analysis. ~ 
Soil Borl.ng SB-7F-2 and botT,ng SB-7F-3 vere drilled in the southern corner 
of the parking l.ot to address the velding shop and maintanance supply 
atoxage area formerly lacated in this vicitnity. 	Boring SB-7F-2 vas ' 
drillad to a total depth of 21.5 feet belov grade and saturated conditions 
vere enconntered at a depth of 19.5 feet. 	Soil samples were collected 
from depths of 2.0, 	6.0, 	11.0, 	16.0, 	and 21.0 £eet belov gXade. 	The , 
samples col7.ected from depths of 2.0 and 21.0 feet were submitted to the 
laboratory £or pH and metals analysis. 	Samples collected itom depths of 
6.0 and 16.0 vere submitted fot VOC analysia. 	The soil sample collected , 
from a dapth of 11.0 faet vas submitted £or pH, metals, and vOC analysis. 

Soil Boring SB-7F-3 was drilled to a total depth of 22.0 feet beloa grade 
and saturation vas encountered at a depth of 21.0 feet. 	Soil samplea were ~ 
collectad from depths of 3.0, 6.0, 11.0, 16.0, and 21.0 feet belov grade. 
The samples collected from depths of 3.0 and 21.0 feet vere submitted for 
laboratory analysia for pH and metals. 	The samples collected from deptha ~ 
of 	6.0 and 	16.0 £eat vere submitted for TPH analysis. 	The 	sample 
collected from 11.0 £eet balov grade was submitted for pH, metals, and TPH 
analysis. 

~ 
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1 
~ 	Soil Borings SB-7F-4 and SB-7F-6 vere drilled to address the fotmer 1.umber 

mill vhich occupied the site prior to Hewlett-Packard. Boring SB-7F-4 va ■ 

' drilled to a total depth of 21.5 feet belov grade and saturated conditions 
vere encountered at a depth of 19.5 feet. Soil samples collectad from 
depths of 2.0 and 20.5 £eet vete submf.tted for pH and metala analysis. 
Samples collected £rom depths of 6.0 and 16.0 feet were submitted for VOC 

, 

	

	analysis. Tha sample collected from 11.0 feet vas submitted Eor pH, 
metals, and VoC analyais. 

Boring SB-7F-6 vas drill,ed to a total depth of 22.0 feet beloa grade and , 
aaturation wea encountered at a depth of 20.0 feet. 	The soil samplea 
collected from depths of 1.5 and 21.0 feet were submitted for pH and ~ matals analysis. 	The samples collected 
vera submitted fo7c TPH analysis. 	The 

from depths of 6.0 and 
sample collected from a 

16.0 feet 
depth of 

11.0 feet was submitted for pH, metals, and TPH analysis. 

Soil Boring SB-7F-5 vas drilled in the vlci.nity of the former chemical 
storage shed. Boring SB-7F-5 vas drilled to a total depth of 21.5 feet 
and aatuxatioa vas encountered at a depth of 19.5 feet. The aoil samplas 
collected from depths of 2.0 and 20.5 were submitted for pH and metals 
analyaia. The samples collected from depths of 6.0 and 16.0 vate 
submitted for TPH analysis. The sampl.e coilected from a depth of 11.0 
feet vas aubmitted £or pH, metals, and TPH analysis. 

Soil Boring SB-7F-7 vaa drill,ed to address the formet maintenance supply 
storage area of Building 7F and a storm drain. Boring SB-7F-7 vas drilled 
to a total depth of 22.0 feet below grade and saturated conditions were 
encountered at a depth of 19.0 feet. The samples collected from depths 
of 6.0, 11.0. 16.0, and 21.0 wre submitted for VOC and TpH analysis. 

Soil Boring sB-7F-8 vas drilled to address the former custodial supply 
storage area of Building 7p. The boring vas drilled to a total depth of 
22.0 feet below grade and saturation was encountered at a depth o$ 20.0 
feet. The soil samplea collacted from depths of 2.0, 11.0, and 21.0 feet 
belov grade vere submitted for pH, metals, VOCs, and TPH analysis. 
Samplea collected fXom dapths of 6.0 and 16.0 feet were submitted for VOC 
and TPH analysl.s. . 

Former Building 7G 

Bight soil borings vera drilled in the parking lot east of the Chemical 
Storage Building to address potential source areas in Building 7C. vhich 
vas formerly located in this area. Operationa reported to have bean 
conducted i,n Building 70 include solid state research and development, and 
semi-conductor manufacturing. &eportedly, a machine shop and a paint abop 
vere also located in Building 70. A sump is reported to have existed on 
the northeast aide of Building 70. An open air flammabla storage shad is 
reported to have been located southwest of Building 70. The locations of 
the soil borings are shovn in Figure 4. 

Soil Borings SB-7C-1, SB-70-2, SB-70-3, and SB-70-6 address Building 70 
and the opexations conducted vithln the building. Borings SB-7C-4, and 
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1 
' 	SB-70-5 address the sump formerly located on the northeast side af 

Building 7G. Harings SB-70-7 and SB-70-8 address the former open air 
, 	flammable storage shed. 

Soil boring SB-70-1 vas driLled to a total depth of 22.0 feet below grade ~  and satuaeated conditions vere ancountered at a depth of 21.0 feet. Soil 
samplea col,lected from depths of 2.5, 11.0, and 21.0 feet below grade vexe 
submitted for pH and metals analyais. 

' 	Boring 9B-70-2 vas dtilled to x total depth of 22.0 faet and saturation 
was encountered at a depth of 21.0 feet. Soil samplea collected from 
depths ol' 3.0 and 21.0 faet vere submitted to Ehe laboratory for pH and 

' metals analysis. Samples collected from deptha of 6.0 and 16.0 feet wera 
submitted for VOC analysis. The sample collacted from a depth of 11.0 
feet was submitted for pH, metals, and VOC analysis. 

~ 	Boring SB-70-9 vas dri,llad to a total depth of 22•0 feat and aaturation 
was encountexed at a depth of 20.0 feet. The soil sample collected from 
a depth of 2.0 feet was submitted to the laboratory for pH and metals 

, analysis. The samples collected from depths of 6.0 and 11.0 feet were 
submitted for VOC analysis. The samples collected from depths of 16.0 an.d 
21.0 feet were aubmitted for pH, metals, and VOC analysis. 

, 	Soil Boring SB-70-4 was completed to a total depth of 22,0 feet below 
gxade and saturated conditions were encountered at a depth of 20.0 feet. 
The soil samples collected from depths o£ 6,0 and 21.0 feet were aubmitted 

, for laboratory analysis for pH and metals. The aamples collected from 
depths of 6.0 and 16.0 vere submitted €or VOC analysLs. The sample 
collected from a depth of 11.0 f®et was submitted for pH, metals, and VOC ~ 	analysis. 

Boring SB-7G-5 was completed to at total depth of 22.0 feet below grade 
and saturation was encountered at a depth of 20.0 feet. The ■amples 

' collected from depths of 6.0, 11.0, and 16.0 feet below grade vera 
submitted for VOC and TPH analysis, The sample col7.ected from a depth 
21.0 feet was submitted foX xpH analysis. 

' 	Soil Boring SB-7G-6 vas drilled to a total depth of 22.0 feet below grade 
and saturation was encountered at a depth of 20.0 feet. The soil sample ~ collacted from a depth of 1.5 feet vaa submitted fot pH and metals 
analysis, Tha sample collected from a depth of 6.0 feet aas submitted for 
TPH analysis. Tha samples collected from depths of 11.0 and 16.0 feet 
veXe submitted for pH, metals, and TPH analysis. 

' 	Boring SB-70-7 was completed to a total depth of 22,0 feet below grade and 
saturation was encountered at a depth of 21.0 feet. The soil sample ~ 	collected £xom a depth of 2.5 feet vas subml,tted for laboratory analyais 
£oX pH and metals. The samples collacted from deptha of 6.0 and 16.0 faet 
were submitted for VOO analysis. The soil samples collected from depths ~ 	of 11.0 and 21:0 feet vere submitted for pH, metals, and VOC analysia. 
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Soil Boring SB-7G-B vas drilled ko a total depth of 22.0 £eet belov grade 
and saturated conditi.ons vete encountered at a depth of 20.0 feet. The 
samplas collactad fram depths of 6.0, 11.0, 16.0, and 21.0 feet balow 
grade vere submitted for VOC and TPM analyais. 

Building 12 

A total of eight soil boringa vere completed insida and adjacent to 
Building 12 to address potential source areas. The locations of the soil 
borings and tha chamica7, usa arexs investigated aXa ehown in Bigura 9. 

One soil boring waa completed in the central portion of BuiLding 12II to 
address the brite dip plating line. Boring MA-12U-3-1 ..as drilled to a 
total depth of 9.5 feet below grade. Soil samples were collected at 
depths of 4.0 and 9.0 feet and submitted for laboratory analysis for p8, 
metals, and VOCs. InLtS,a11y an angle boring of 45 degrees vas attempted 
to obtain soil samples from directly beneath the brite dip line. This 
boring, ae vell aa an additionel angle boring and a vertical boring, were 
danied by gravel within the artificial fi11 material located directLy 
beneath the concrete and no soil samples vare collected. 

One soil boring was attempted adjacent to the 1,1,1-Trichloroethane (TCA) 
degreaser located in the central portion of Building 12U, and another in 
the die casting shop at the east end of the building. Both of these 
borings were daniad by gtaval, vithin the fi7.1 materlal located directly 
beneath the concrete. McLaren recommends that a boring ba completed 
adjacent to this degreaaec. 

Soil boring HA-12II-9-1 was drilled ad,jacent to the £ormer location of the 
tatrachloroethene (PCE) dagreaser. Soil samples ware col,lected from 
deptha o£ 4.5 and 9.5 feet with corresponding PID readings of 65 ppm and 
160 ppm, respectively. Both aamplea vere submltted fox analysis for pM, 
metals and VOCs. 

Soil boring SB-12-1 waa dxilled naar the corner of Park Boulevard and 
Olive Avenue, approximataly 15 feet north of monitoring well 8-12. Boring 
SB-12-1 was driLled to a total depth of 25.0 feet below grade and 
saturated conditions were encountexed at a dapth of approximately 23.5 
faat. Blevated PID readings were datected during drilling of the boring. 
Soil samples vere collactad at depths of 2.0, 6.0, 11.0, 16.0, 21.0, and 
24.0 feet belov gtade vith corresponding PID readings of 2.0 ppm, 2.0 ppm, 
140 ppm, 100 ppm, 45 ppm, and 13 ppm, respactively. The sample collected 
from a depth of 2.0 feet vaa aubmStted for laboratory analysis for p8 and 
metals. Tha samples oollected from depths of 6.0, 21.0, and 24.0 feet 
vara submi,tted £ox v0C analysis. The sample collected from the 1L.0-foot 
depth was submitted foX pH, metals, and vOC analysis. 

Soil boring SB-12-2 was drillad apptoximately 15 feat south of monitor 
wal,l W-12. Tha boring waa dxillad to a total depth of 26.5 feet belov 
grade with aaturated conditions encountered at a depth of 25.0 feet. 
Elevated PID readinga vere detacted during drilling of the boring. Soi1 
samples vere collected at depths of 2.0, 5.5, 11.0, 16.0, 21.0, and 25.5 
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feet below grade with PID readings of 2.0 ppm, 7.0 ppm, 50 ppm, 110 ppm, 
10 ppm, and 2.5 ppm, respectivaly. The sample collected from a depth of 
2.0 feet was submltted to the laboratory for pH and metala analysis. Tha 
sample collected from a depth of 5.5 feat was aubmitted for VOC analysis. 
The samplea collected from dapths of 16.0 and 25.5 feet were submitted for 
pH, metals, and VOC analyais. 

Three soil borings SB-12-3, 12-4, and 12-5, vare drillad adjacent to the 
southarn exterior walls of Building 12 to addraas the chemical uae areaa 
in the basement of Building 12. These facilitias are ahovn on Figure 10. 

Boring SB-12»3 was drilled outside and adjacent to the east wall of 
Building 12. The boring was completed to a total dapth of 26.5 feet below 
grade and saturated canditions vere eneountared at a depth of 25.0 feet. 
The soil sample collected from a d®pth of 2,5 faat vas aubmitted for pH 
and metals analysi¢. The aoil samples callected from depths of 6.0 and 
21.0 £eet vere submitted for VOC analysis. The samples collected from 
depths of 11.0 and 26.0 feet were aubmitted for pH, metals, and VOC 
analysis. 

Boring SB-12-4 was drilled near the azterior southeast corner of the 
building. Boring SB-12-4 was drilled to a total depth of 25.0 feet below 
grade and saturation was encountered at a depth o£ 24,5 feet, The soil 
sample collected from a depth of 3.0 feet vaa submi.tted for laboratory 
analysis for pH and metals. The samples collected from depths of 6,0 and 
21,0 feet were submitted for VOC analysis. The samples collected from 
depths of 11,0 and 24.0 feet vere submltted £or pH, metals, and VOC 
analysis. 

, 	Soil boring SB-12-5 vas drilled adjacent to the loading dock on the south 
wall of Building 12 and adjaoent to sanitary sewer and storm drains from 
Building 12. The boring was completed to a total depth of 25,0 feet below 
grade and saturation vas encountarad at a dapth of 23.5 feet. The soil 

' 

	

	sample collected from a depth of 1.5 feet vas submitted for pH and metals 
analysi.s. The sample collected from a depth of 6.0 leet vas submitted for 

 TPH analysis, The samples eollected from depths of 11,0 and 21.0 feet ~ vere submitted for analysis for pH, metals. VOCs, and TPH. The sample 
collected from a depth of 24.0 feet vas aubmitted fox pH, metals, and TPH 
analysis, 

~ 	Boring SB-12-6 was drilled near the northeast eornar of Building 12 to 
address the solvent storage tanks located in the belov grade areaway of 
Building 12. Boring sB-12-6 was drilled to a total depth of 25.0 feet 
belov grade and saturation was encountered at a depth of 23.5 feet. 	The ~ 
soil sampla collected at a depth o£ 2.5 feet vas aubmitted fot laboratory 
analysis for pH and metals. 	The samples collected from depths of 1L.0, 

, 21.0, 	and 24.0 
analysis, 

feet below grade were aubmitted for pH, metals, and VOC 

I 
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Chemi.cal Storage Suilding 

' 	Three soil borings were complatad adjacent to tha Chemicai Stotage 
Suilding. One additional hand auger boring was attempted inaide the 
buL].di.ng, bowever, the hand auger was denied by gravel vithin the fill ~ 

	

	material directly beneath the concrete £loor. The locations o£ the soil 
bori,ngs and the Chemical Storage Building are ahovn in Figuwce 4. 

' 	Soring SB-CS-1 was drilled near the northwest corner of the Chemical 
Stoxage Building adjacent to the former undarground wasta solvent tank and 
abandoned 20i1 vapor extraction vella. The soil samples collectad £rom 

' depths of 2.5 and 21.0 feet below grade were submitted for laboratory 
analysia for pH and metala. The samples collected from depths of 6,0 and 
16.0 feet were submitted for VOC analysis. The sample eollected from s 
depth of 11.0 feet was submitted for pH, metals, and VOC analysis. 

~ 	14vo aoil borings were drilled adjacent the northeaat vall of the buLlding, 
approximately 10 feet horizontally £rom the building. These two borings 

, 	ware drilled at a 45 dagree angle to obtain soil samples from directly 
beneath the building. Sample depths are given in true vertical dapth. 

Boring SB-CS-2 was drilled at a 45 dagXae angle, approximately 10 feet 
, northeast of the building. The boring was drilled to a total depth of 21 

feet belov grade and saturated conditiona were encountered at a depth of 
20.5 feet. Soil samples were collected st depths of 5, 7, 10, 14, 18, and 

' 20 feet below grade, xaboratoty analyses were paxformed on the samples 
eollected from 14, 18, and 20 feet for pH, metals, and VOCs. The 7 foot 
sample was analyxed for pH and metala. 

, 	Boring S13-CS-3 was drilled at a 45 degree angle, approximately 10 feet 
northeast of the building, to a total depth of 19.10 faet below grade. 
Saturated conditions wera not ancountered in the boxehole. The extremely ~ gravelly nature of the soil encountered at this location caused the augers 
to bow and prevented sampling beyond a depth of 19 feet. Soil samples 
vere collected at depths of 4, 7, 11, 14, and 18 feet below grade. 

' 

	

	gampl.es  collected £rom depths of 7, 14, end 18 feet were submitted for 
pH, metals, and VOC analysea. 

' 	8ackground Ssmpling 

1wo soil borings vere oompleted to obtain backgcound soil aamples. These 
samples are used to compare naturally occurring pH values and metal 

, cancentrations in the non-chemical use areas at the site vith results of 
pH and metal analyses from chemical use areas. The background soil 
borings were drilled in the landscaped area vest of Building S. The ~ 	background soil boring locations are shovn in PLgure 2. 

Borings HA-ExG-1 and HA-BKG-2 were each drilled to a total depth of 9.5 
feet below grade. Soil samples collected itom depths of 1.5 and 9.0 feet ~ 

	

	below grade from each boring were aubmitted for laboratory analysis £or 
pH and metals. 
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MOIVY't0& iiSLL 0800[iDAAT$$ SAMRISNO 

Creundvater samples were collected for metal analyaes frem all existing 
on-site monitor wells on August 23, 1989, Aovember 21, 22, 30, 1989, 
Fabruary 22, 26, 27, 1990, and March 1, 6. 7. 1990. Frior to sampli,ng, 
a minimum of three casing volumes of groundwater vara purgad from aach 
we11 casing using either a submersible, peristaltic, or cantrifugal pump, 
or a teflon baSler. Aftar aach vall vo7,uma vaa purgad, measurementa o£ 
pH, alactrlcal conductivity, tutbidity and temparature wera racorded. mo 
samples were collected until threa conseautive casl,ng volumea had 
consi.atant physical paXat4ater (CS% variati,on). Samples were eolleeted and 
placed in polypropolena containara pkasarvad with nitric acid eteept 
samples to be analyzed for chromium VT which were not preseevad. 8amplas 
were stored on ice and sent via an overnight da],ivaxy aarvice to CHEHWEST 
Analytical Iaboratory uaing proper ehain-of-cuatody procedures. Prior to 
analysis the samples vere laboratory filtaxad. ( 
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RESIILTS OF FIELD IIiVESTIGATZONS 

~ 	The results of the source area identification investigation are preaentad 
in this section of the report. This section discusses the site geology 
and presents the reaults from soil anal,yzaa, tha soil gas suzvey, the ~ 

	

	guilding 12 sump inspections, the grab vater samples and monitoring ve11 
groundwater samples. 

t SITE GEOI.00Y 

Tha site is underlain by Quaternary-age (Holocana) alluvial deposits 
, consisting of admixtures of gravel, sand, silt and clay. This valley 

alluvium has been deposited principally as a series of coaleacing alluvial 
fans which descend from the highlanda to the vast. The alluvium is ~ 	unconsolidated (Uibblee, Jr., J.W. 1966, and Pampayan, E.H., 1970). 

Three generalized geologic crosa-sections were prepared basad on 
lithologic data from the hollov stem auger soil borings. The locations 

, 

	

	of the cross-sections are ahown on Figure 2. The crosa-sections, Sections 
A-A', 8-g', and C-C• are shown on Fl.gutas 11, 12, and 13, respectively. 

~ 	Fout majoF geologic units are identified on the cross-sections. Tha 
distinction of geologic units is based on the Unified Soil Classification 
$ystem and descriptions of soil color, gravel content and tha prasance of ~ 	calcium carbonate concretions. 

Fi11 Material 

~ 	Airectly beneath the asphalt pavement one to three feet of attiPicial fill 
material is present. The fill material underlies the entire site and 
consists of gravelly sand admixtures (class II aggregate base). 

' 	Sandy Clay (IInit A) 

The first geologic unit encountered, referred to as Unit A on arosa- ~ 	seations, is a fine grained clayey unit with 15 to 35 percent included 
very fine grained sand. 	This nnit is dafined by Unified Soil 
Classification Syatem (USCS) nomenclatura as a sandy clay. Previoua ~ reports and work by others have ldenti£ied this unit as a silty clay. 
Unit A is laterally continuous throughout the site and Ss distinguished 
by a dark gray and very dark gray color and moderately to hlghly plastic ~ fines. Unit A varies in thickness from five to eleven feet and extends 
from the base of the artificial fill material to depths ranging £xom six 
to twelve feet. 

, 	Clayey and Silty Sand and Gtavel (Unit H) 

The second geologic uttit, refexrad to as "tlnit $ on cross-sectLons, 1,s a 
' 	coarse grained sandy unit with variable mixtures of silty and clayey fines 

and gravel. This unit is distinguiahed by the presence of gravel aized 
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clasts. The color of these sands vary from brown and yellowish bxown tv 
pala olive. This unit can ba aubdividad into (].) a clayey sand and gravel 
aub-unit and (2) a silty aand and gravel sub-unit, as shovn by tthe dashed 
line on the crosa-sections. The uppex clayey sand and gravel sub-unit has 
1ov plastic fines while the lower a7,1ty sand and gravel sub-unit is non- 
plastic. Unit B is encounterad at depths ranging from seven to aiateen 
feet and extends to a depth of at laast 26.5 feet, the maximum depth of 
the soil borings. The first vater bearing sone is encountered in Unit B 
at depths ranging from 19.5 to 25.0 faet. 

In some borings a localised and discontinuous coarse grained sand unit is 
preaent at tha top o£ Unit B. The unit ia distinguiahed by low plastic 
£ines and the absence of gravel. This yellovish brown unit is defined aa 
a clayey aand by the USCS. As shovn on Cross-Section B-B', the clayey 
sand layer is present in tmo of the Pive bori.ngs on this section and 
varies in thickness between 4.5 and 6.5 feat. 

Interbedded Clayey Sand and gandy Clay (IInit C) 

In the eastern corner of the site near Building 12, Unit A is underlain 
by interbedded clayey sand and sandy clay. This unit is referred to as 
IInit C. As shown on cross-section C-C', Unit C is inferred to be in 
erosional contact with Unit B. The erosional, contact occuts batveen 
Borings SB-7F-8 and SB-7L+-6. The unit is subdivided based on variable 
percentages o£ included £ine sand and the presence of calcium carbonate 
concreti,ons. The first sub-unit is defined aa a tlayey sand. Calcium 
carbonate concretions were encountered in the uppex portion of this sub- 
unit. The second sub-unit is a sandy clay o£ modecata plasticity. 
Calcium carbonate concretions were encountered in this sub-unit. The 
third sub-unit is a clayey aand. Groundwater aas encountered at depths 
ranging from 23.5 to 25.0 feet. 

The geologic materials encountered beneath Buildings 7A, 7B, and 7D 
consist of Unit A and B and are simil,ar to materials described in cross- 
sections A-A', B-B' and the western end o£ cross-section C-C'. The 
materials encountered beneath Buildings 7C and 12 consist of Unit A and 
C and are similar to the eastern end o£ cross-section C-C'. 

SOIL ANALYTICAL FESUT.TS 

Soil analytical data obtained from soil borl,ngs drilled during the source 
area identification investigation are presented in this section of the 
report. Soil samples collected during the investigation vere submitted 
foX laboxatory analysis as indicated in xable 1. Soil analytical data are 
presented on Tables 2 through 5. Analytical data sheets for VOC, metals, 
pH, petroleum hydrocarbon, polychlorinated biphenyl, pesticide analyses, 
method blanks for a11 analyses, laboratocy eovar letters, and chaf,n of 
eustody recoXds are presented in Appendix C. Surrogate recovery data for 
EPA ?fethod 8240 analysis, and dilution factors and detection limits for 
all soil analyses are shown on the laboratory data aheets. 
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, Volatile Organic Compound Analyses 

One hundred and fifty two soil.samples vera analyzed for VOCs using $PA 
Hethod 8240. 	A summary of volatile organic compound analyses is presanted , 
in Table 2. 	In addition, twenty soil samples wara analyzed for benzene, 
toluene, athylbenzena, and total xylanas using 8PA MeChpd 8020 as part of 
a total petroleum hydrocarbon scan, and are presented on Table 2 with the , 
other VOCs. 	The remaining compaunds analyzed as part of the TPH scan are 
deacribed 	in 	Table 	4. 	Trichlaroethene, 	tetrachloroethene, 	1,1- 
dichlaroethene, 	1,2-dichloroethene, 	toluene, 	acetone, 	and 	methylana 
chloride vere the VOCa most commonly dateatad. 	Tota1 zylenes were • ~ 
detected in trco soil samplea, at boring HA-7D-lA-4 at a concentration of 
1,400 ppb at 1.0 foot below grade and in SS-7F-8 at a concentratiop oE 5 
ppb at 2.0 faat belov grade. 	?iethyl ethyl ketone 	(2-butanone) was , 
deteoted in HA-78-3-1 at a concentration o£ 50 ppb at 1.5 feet below 
grade. 

, pH and Meta7, Analyses 

One hundred and sixty nine soil samplea vaXa analyzed for pH, and one 
hundred and aeventy soil samplas vara analyzed #ot metals. 	A summary of ' 
all pH and metal analyses is presented in Table 3, 	pH aoncentrations 
throughout tha s1.te range from 6.3 to 9.7. 	Information obtained from the 

, Santa Clara County soil survey indiaate that soils in the vicinity of the 
395 PMB site ate neutral to modeFately alkallne. 	ganges for eaeh building 
area investigated are described below: 

7A 	6.3 	- 9.2 	7F 	8.1 - 	9.7 ' 
78 	6.6 	- 9.2 	7G 	7.7 	- 8.9 
7C 	6.5 	- 8.9 	12 	7.8 	- 	9.0 

' 7D 	6.6 - 9.3 	Chemical Storage 	8.9 - 9.6 
7E 	8.0 - 9.5 	Background 	7.9 - 8.5 

Concentratiott 	ranges 	for 	those 	metals 	detected 	are 	desaribed below. 
' Antimony, chrome VI, cyanide, selenium, and thallium wera not detected. 

A11 values are i.n parta per million. 

aluminum 	0.01 - 27.0 	copper 	0.05 - 5.4 ~ 
arsenic 	0.01 - 0.30 	lead 	0.01 - 0.80 

. batium 	0.53 - 9.4 	molybdenum 	0.01 - 1.3 
bery111um 	0.01 - 0.03 	nickel 	0.09 - 3.2 ' 
cadmium 	0.01 - 0.08 	silver 	0.04 - 0.15 
total ahromium 	0.05 - 1.8 	..anadium 	0.05 - 1.3 
cobalt 	0.05 - 0.88 	zinc 	0.03 - 1.4 

, Tota1 Petroleum Hydrocarbon Analysaa 

Seventy-one soil aamples vere analyzed for total petroleum hydrocarbon , 
aompounds. 	Lach aample 	aubmitted for TPH analysis was analyzed for 
gasoli.ne , diesel, BTW.R, and oil and grease. 	Analytical rasults of the 
&TE8 analysis are described in Table 2 vith the other volatile organic ~  
compounds. 	Gasoline, diesel, and oil and greasa analyses ara summatized 
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on Table 4, Gasoline range cotapoumda vare detected in one soil boring. 
SB-71+-8, at a concentration of 10 ppm at 2.0 feet below grade. Diesel 
range compounda were detected at tvo locations, SB-7E-2 and SB-7F-8. 
Diesal was detectad at a ooncentration of 270 ppm in the 2.0 foot aampla 
in SB-7E-2, and vas not detected in any other samples from soil boring SB- 
7E-2. Diasel vas also detected in SB-7F-8 at a concentration of 31 ppm 
in the 2.0 foot sample, and 10 ppm in the 16.0 foot sample. Diesel was 
not detected in the 6.0 or 11.0 £oot samplea in SB-7F-8. Oil and greasa 
was detected in eight soil samples, four samples ranged from 25 to 100 
ppm, and four aamples rangad fFom 100 ppts to 3,300 ppm. Sample locations 
and depths are described in Table 4. 

Peaticide, Polychloxinated Biphanyl, and Total Organic Carbon Analyses 

Analytical results of pesticide, PCB, and TOC analyses are aummarized in 
Table 5. 	Two soil aamplas were submitted for pesticide and 
polyohlorinated biphanyl analyses. Ho PCBs vere detected. 	One 
otganotthlorine pesticida 4ompound vaa detectad at a concentration of 
0.0096 ppm in HA-7A-2-1 at 6,5 feet belov gXade, / 

(TOC) analysis. 

i 	 Total organic carbon analyses were performed to determine the total 
organic matter content of the soil. The organic matter content together 
vith the pH and the soil type provf,des information on the mobility of 
metals in aoil. Due to the 7.ow concentxationa of inetals encountered at 

i 

	

	 the site, and the normal range of pH values and organic matter content, 
the mobility of the metals in soils vere not calculated. 

i EESOLTS O'N SO1L CAS SuB.VEr 

i 	 Soil gas samplea were collected and analysed at 73 locationa at a Hewlett- 
Packaxd site located in Palo A7,to, California•. Data was collected at 
depths of 3 to 13 feet below ground surface. Analytical data are 
preaented in Appendiac B. A map shoving tha sample locations is includad 

i as Figure 4. 

Measurable levels of all volatiles screened, vith the exception of ethyl 
i benzene and xylenes, were detected acroaa the site. Depth profiles 

conductad at three sampling locations (SC-01, SG-10, and SC-14) indicate 
that concentrations of volatiles increase with depth. These data sugg0st i 

	

	 that gronndwatez below the probe is the source of vOC contamination 
detetted in soil gasea Xathex than the shallow soils. 

Petroleum hydrocarbons (benzene, toluene and total hydrocarbons) vere 
i 	 detected in the soil gas across the site. The highest concentrations of 

benzene and total hydrocarbons were detected at aampling location 90-73 
(45 ug/L and 52 ug/L respectively). The highest concentration of toluena 

i was detected at sampling location SG-75 (7 ug/L). 
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i 	 Six soil samples were aubmitted for total organic carbon 

TOC content in these samplea ranged from 140 to 450 ppm. 
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1 
, SIIILDINC 12 SOlD' INSPEC7IONS 

The inside and outside aamps located in the basement of Building 12 wern , 
inspected on March 7, 1990 to evaluate the physical condition of these 
structures. 	Additional data regarding the sump vas obtained from the 
Levine-Pricke report entitled "Sampling and Analyses of Sump Devatering ~ System, Building 12, Hewlett-Packard Company, 395 Page Nill 8oad. Palo 
Alto, California^, dated July 16, 1986. 

' 	Inspection of the inside sump ahowd no visual indications of cracking or 
open cold-,joints in the concrete wal,ls. Approximately three feat of water 
vas preaent ln the sump at the time of inspection, therefore the bottom 

, of the,sump could not be obsarved. A closed cold-joint vas observed in 
the concrete walls five feet above the bottom (tvo feet above the water 
leval). The cold-joint auggesta that tha sump was constructed with more 
than ona concrete pour. 

, 	The l.avina-Fricke report stdted that a vater aampla vas collected from 
vhat appeared to be groundwatar floving into the inside sump through the ~ cold-joint in the concrete. The sump's water level Ls automatically 
regulated by duplex pumps using float controllers. The lowe`r-most float, 
activates the pump, initiating sump-vater discharge into the sanitary 
sewer. 1hn pump-float syatem mnintains the vater level at the alevation 

' of the lowex-most float, approximately three feet above the bottom of tha 
sump. The second pump and float ayatem serves as a backup syatem which 
prevents the water level fXom riai,ng above the elevatlon of the upper-most 
float. 	This float is positioned 4.4 fnat above tha bottom of the sump. ~ 
The cold-joint in the concrete is five feet above the bottom of the sump, 
the pump system keeps the vater level in the sump from reaching the level 
of the cold-joint. 	Because of the dual and backup pump syatems it is ' 
unlikely that water from the sump would ever Plov out through the cold- 
joint to groundwater. 

' 	Inspection of the outside sump lndicated that the concrete was intact, no 
cracks or deterioration was obaervad. One foot of standing water vas in 
the bottom of the sump at the tima of inspection, so the bottom could not 

, be observed. '14ro joints were visible in the concrete, one approximately 
five feet above the bottom (four feet above the vater leve].) and the other 
one approximately ten feet above the bottom of tha sump. The outside sump 

' also has a duplex pump-float syatem that keeps the water level from 
exceeding a height of four feet from the bottom of the aump. The low®r 
joi.nt is five faet above the bottom of the sump, one foot above the 
maximum water level in the sump. 

, 	vinyl chloride has been datected in vater samples collected from the 
Building 12 insi,de sump. No source of vinyl chloride is Iuwwn to exiat 

, at the 395 PMIL site. Vinyl chloride is a breakdovn product of volatile 
organie compounds, sueh aa PCE. The presence of vinyl ehloride in vater 
samples collected in the sump may be tha result of the breakdown of PCE. 

, 
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1 
, 	 CAAB WATEB: SAMPLES 

Crab gtoundwater aamplas vera colleeted from 22 of the 30 hollow stem 
' augeX rig soil borings and vera analysed for VOCs and pH. Tha reaults of 

these analyses are presented in Table 6. The following compounds vere 
detected: TCE. PCE, 1,1-DC6, 1,1,1-TCA, 1,1-DCA, and 1,2-DCL. 

~ 	TCE, 1,1-DCE, 1,1,1-TCA, were detected in all samples except the sample 
collected £rom SB-12-1, vhich did not contain 1,1-DCE or 1,1,1-TCA. TCE 
vas detected at concentrations ranging from 38 ppb to 330 ppb. ~ Goneantrations of 1,1-DCE ranged from non-detected to 35 ppb. 
Concentrationa of 1,1,1-TCA ranged from non-detected te 20 ppb. Lov 
concentrations (less than 10 ppb) of 1,1-DCA and 1,2-DCE vere detectad in 

, 	nine of the twenty-two samples. 

PCE vas detected in threa gxab vater samples. The concentrations of PCE 
detected in the samples collectad from Borings SB-12-1, SB-12-2, and SB- 

' 12-6 was 11,000 ppb, 1,900 ppb, and 56 ppb, respectively. Borings SB-12- 
1, SB-12-2, and SB-12-6 are located in the vicinity of monitor well W-12. 
PCE haa been consistently detected in groundwatex samples collected from 

' 	Monitor Well W-12 since the well vas constructed in July 1989. 

The pH of the samples ranged from a low of 7.0 to a high of 7.9. 

~ 	AIVALYTICAL FESDI,TS Op CSOMWATER SAHPLTNG 

Croundvater from fi£teen on-aite monitoring we11s vaa sampled for C.A.M. ' 
metals, which includes the folloving elements: 	antimony, arsenic, barium, 
beryllium, cadmium, chromium (total), chromium VI, cobalt, copper, lead 
mercury, molybdenum, nickel, 	selenium, 	silvex, 	thalli.um , vanadium, and , 
zinc. 	Groundwater samples were also analysed for cyanide and aluminum. 
Analytical resnits are shown in Table 7. 	Aluminum, 	barium, 	chromium 
(total), 	copper, 	lead, 	nickel, 	selenium, 	and 	si.nc 	vere 	detected 	in 

' groundwater. 	Aluminum was detected !.n sia wells (W-2, W-3, W-4, W-9, W- 
11, and W-13) at concentrations ranging from 0.3 to 2.1 ppm. 	Barium was 
detected in three wells, concentrations ranged £rom 0.2 to 0.4 ppm. 	Total 
chrome was deteoted in w-11 at 0.03 ppm and t.n W-13 at 0.01 ppm. 	Copper ' 
was detected in monitor wel.ls W-LA, W-3, W-4, W-5, W-6, W-11, and W-12 at 
concentrations ranging from 0.06 to 0.67. 	Conlirmatory samples were ~ collected from Wells W-11 and W-12 and copper concentrations (in ppm) were 
as follows: 

W-11 	0.61, 	0.30 
' W-12 	0.67, 	0.31 

Lead was detected in we11s W-3, W-11, and W-12. 	Confirmatory samples vere 
also 	colYected 	in 	these 	three 	wells 	and 	show 	the 	folloving 	1.ead ~ 
concentrations in ppm: 

W-3 	0.0007, 0.0 ~ 
W-11 	0.014, 0.55 
w-12 	0.048, 0.031 

, 
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I 
' 	Selenium vaa detected in W-10 at 0.008 ppm., Nickel was detected in W-11 

at 0.07 ppm during one Kampling round and was not detected during the 
' second aampling round. Zinc was detected in nine vells (W-1, W-lA, W-3, 

W-4. W-6, W-11, W-12, W-19, and W-14) at apncentrationa ranging from 0.09 
to 0.46 ppm. 

I 

, 

~ 
~ 
, 
~ 
' 
I 
, 
~ 
~ 
1 
~ 
~ 
' 
~ 

108 



HVALIIATION OP DATA 

Thia section prasents an evaluation of the soils and water quality data 
collected during this investigation. 

Results ve;e presented in the previous section for analysis of soil 
samples for metals, pH, polychlori,natad biphanyls, pasticides, vOCs, and 
petroleum hydrocarbons. An evaluation of these results is preaented 
below. 

8etals and p8 Analyses 

I 
	Relevant criteria by which metals analytical xesults can be evalvated 

include the folloving; 

- 	"Common concentration ranges" and "average concentration values" 
for selected compounda as presented in 'Chemical Squillbrium in 
So11s' (Lindsay, 1979), and 

- 	STLC and TTLC valuas as outlined in the state of California Code 
of Regulations, Title 22, Division 4, Section 66699. 

Table 3 summarises the "common concentration range" for the various metals 
detected in soils at the aite. The values presented repreaent common 
ranges of background concentxations of inetals observed in soils. 

Comparison of tha analytical results for metals, with the criteria 
outlined above indicate that metal concentrations detected in soils at 
tha 395 PMR site are vithin a normal range of background concentrations 
for soils. In addition, metals concentrations detected vere we11 below 
soluble threshold limit concentration and total threshold limit 
conoantration (STLC and TTLC) values. pH analysia were pexformed in 
conjunction with metals analysea to determine whether a low pH environmant 
exists in soils at the 395 aite, since a 1ov pH anvironmant vould provide 
for increased mobil7.ty of inetala. The range of pH values observed in 
soils at the site axe vithin the neutral to alkaline range, therefore, the 
mobility of inetals vould be lov under these soil conditions. The metals 
and pH data available for the site are not indicative of either aoil 
contamination at the aite or a potential source of contamination to 
groundwater. 

Polychlorinated Biphenyl•a and Pesticidea 

ltoo soil samples from one location, HA-7A-2-1 were submitted for 
labotatory analysi.s fot polychlorinated biphenyl's (PCBs) and pesticf,des. 
No PCBs were detected. The pesticide 8ndosulfan II ws.s detected at 9.6 
ppm in the 6.5 to 7.0 foot aample but was not detected in the deeper 9.0 
to 9.5 foot sample. The "designated leval in a solid to protect 

109 

1 
1 
' 

' 

I 
' 

I 

' 

I 

[] 
11 
' 

I 

' 

~ 
w 
~ 
1 



1 
~ 	groundvater" as provided in "Dasi.gnated Level Methodology for viaste 

C1assLfication and Clean-up l.evel Determination" (Marahack, 1988) is 74 
ppm. Since the ai,ngle concentxation of Endoaulfan II detected is vall ~ 

	

	belov the regulatory guideline no further investigation or remedial 
activity le recommended for this area. 

, 	VCCs and Petroleum Hydrocarbcns 

QALOC__Data_Reviaw  

, 	Raview of soil analytical data for volatile organic compounds indicates 
that chemicals £requently used in analytical laboratories (acetone and 
methylene chloride) were detected in a number of the soil samplea and the ~ laboratory blanks analyaed on the days the analyeas vere performed. The 
presence of acetone and methylene chloride in any of the soil samples ia 
therefore considerad suspect. Acetone and mathylane chloride ~ 	concentrations, as indicated in Table 2, generally range £rom 20 to 50 
ppb• 

Approximately two-thirds of tha samplas submitted to CflEMWEST Analytical ~ l.aboratory for EPA Method 8240 analysi.s vere shipped to CompuChem 
Laboratory in North Carolina for analyais. CompuChem employs methods 
identified i.n the IISEPA's Current Contract Laboratory Program (CLP) and ~ reports data on CLP formatted data sheets which are different from the 
CHEMWEST data sheets. CHEMWEST received this information and reported the 
analyt7.ca1 results to McLaren !,n tha usual CHEMWEST format. McLaten also ~  directly received a portion of the CompuChem data sheets for review. In 
comparing the CompuChem and CHEHWEST data sheets for given samples 1.t vas 
found that CompuChem flagged moat of the concentrations of acatorne and 
methylene chloride reported with a note identifying posaible/probable ~ blank contamination and warning the data user to take appropriate action. 
The CHEMWEST data sheets, howevar, for the same analytical results, do 
not, in general, give any indication of the apparently high potential for ~ sample contamination with these compounds at CompuChem. Additional 
information regarding this matter has been requested from both CHEMWEST 
and CompuChem. 

~ 	In addition to laboratory contamination, there apparently vas also a 
potential for field contamination of samples with toluene. Soil samples 
were collected for the investigation in brass tubes vhich vere sealed vith ~ plastic caps and electrical tape. Eased upon recent experience vith 
.tnvesti$ations conduct9d concurra4tlp at otheX sites, it appears that the 
electrical tape may present a source of toluene contamination to the soil ~ 

	

	samples. Additional study would be required to verify potential field 
sources of sample contamination. 

Analvtical Data Screeninsc_Criteria  
~ 	Soil VOC concentrations on the order of 20 to 50 ppb vere detectad for a 

number of compouitds. The presence of chemical compounds at these trace 
' 	concentrations does not neceasarily indicate that a soil chemical problem 

exists at these sample locati.ons. To develop a screening criteria to 
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~ 
' 	evaluate VOC data, AWQCB "clean up levala" for a neaxhy facility, and 

"guidance values" cited by Harahack vere reviewad. "Clean-up levela" fox ~ soil remedi.ation were iaaued by the Californi,a &egional Water Quality 
Control Board, San Franciaco 8ay Aegion, in a"Notice of Tentative Site 
Cleanup flequiremanta" for the Hevlett-Packard Company, 640 Page Hi17.Road, 
Pa10 Alto, California aite Februaxy 2, 1990. In those SCBs Cha RWQCB ~ specifies that soils will ba extavated in tha vicinity of a knosrn aaurca 
area for VOCa "to the concantration 1ave1 of 1 ppm for volatile organic 
compounda". "Designated VOC levels !n a solid to protect groundwater" ~ are prasanted in the guidance docnment by Jon Hataback, Cantral Valley 
Region, entitled "The Designated Level Methodology for Waste 
Clasaifi.cation and Cleanup Leval Determination; dated September 1988, and 
aXe as foll,ows: 

, 	TCE 	5000 ppb 	PCE 	2000 ppb 
1,1-DCL 20000 ppb 	1,2-DCE 	500 ppb ~ 	taluene 	1000 	methylene chloride 5000 ppb 

The Harshack values are included because no other VOC guideline values ~ exist. Based on the "clean-up levels" and "desi.gnated'levels in a solid 
to protect groundwater" outlined above, a VOC concentration of $00 ppb 
haa been selected as the sareening criteria. 

' 	The regulatory standard for evaluation of oil and grease concentrations 
in soi7. is 50 ppm based on the Santa Clara valley Water Distrf,ct 
Cuidelines (Novembar, 1989). 	Soil samples which exceed 50 ppm are 

' 	discusaed below. 

Five areas of the site were foand to cantai.n soils with concentrations of ~ 	VOCs and/or petroleum hydrocarbons exceeding the critaria outlined above. 
These are: 

- 	Building 7D (HA-7D-lA-1 thtough -4); 

~ 	• 	Building 7B (HA-7B-lA-1); 

Formex Building 7E (SB-7E-2 and SB-7E-6); 

Former Building 7F (SB-7F-8): and 

~ 	• 	Building 12 (HA-120-9-1, SB-12-1 and -2). 

No VOC or TFB concentrations were detected above the levels outlined in 
' 	the soreening critexia in Buildings 7A, 7C, or Former Building 70. 

Soils quall.ty data from each of the above areaa ia presented in Figure 14 
' 	and discussed below. 

Building 7B 

, 	Hand auger Boring HA-7B-lA-1 la located ad,jacent to the eastern corner of 
Building 7B near the sump, Soil samples were aollected at deptha of 1.5 

I 
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1 
, to 2.0 feet and 9.0 to 9.5 feet below grade. 	011 and grease was detected 

in the 1.5 to 2.0 foot sampla at a concentration of 810 ppm. 1,2-DCE, 
, and toluene vere alao 

respectively, 	No VOC 
detected at concentrations of 8 ppb and 
or TP}1 compounda were detected in the 9,0 

20 ppb, 
to 9.5 

£oot samp].e, 

' 	No VOCa wera detected in samples from the boring at concentrations abova 
20 ppb. The oil and gtease appeaXs to be ahallow and localized and 
associated with the sump. 

, 	 Suildfatg 7D 

t 	Soil borings HA-7D-1A-1 through -4 were drilled to evaluate aoil 
conditions beneath the enclosed former chemical storage roam located 
between Sui7,dings 7A and 7D. Analytical Xesults from soil samples 
collected at a depth of ona to two feet below grada iridicata tbat ~ concentrations of TCE (36 to 5,700 ppb), PCE (60 to 42,000 ppb), 1,1-DCE 
(c100 ppb), 1,2-nCg (c100) and toluene (non-detect to 17,000) are preaent 
vithin this depEh interva7„ 

' 	Analytical data from soil samples collected at depths of 6.5 to 9.5 feet 
below grade in these same four boringa indicate a signL£icant dectease 7.n 
detected chemical concentrations with depth. Data show that at a depth 

' of 6.5 feet the total VOC concentrations ara on the order of 200 ppb; at 
a depth of 8.0 feet, VOC concentrations are on the order of 30 ppb; and 
at a depth of 9.0 feet the total detected VOC concentrationa are 

, 	approximately 10 ppb. 

Analytical data from soil borings drilled in the former chemical atorage 
' room indicate that the fine grained clayey unit (lithologic unit A) which 

underlies the entire facility has reatricted the vertical migration of 
VOCs. This clayey unit extends to a depth of approximately 8.0 feet below 
grade. 

~ 	Analytical data from adjacent Building 7A show that the lateral extent of 
elevated VOC concentrations are limited to the former chemical storage ~ xoom. Analytical data from the seven soil botl.ngs dtilled in Building 7A 
indicate no detectable concentrations of TCE, PCE, 1,1-DCE, or 1,2-DCE are 
prpsent in any of the sampler analyzed. 

1 	BAsed on the analytical data, the vertical and 1.ateral limits of VOCs 
baneath the former ahemical stoYage room are defined, and primarily 
restricted to depths of two to six feet below ground surface. Croundwater 

, beneath this portion of the facility is at an approximate depth of 20 
feet. Therefore, the potential for chemical migration to groundwater is 
considered minS,ma1. 

' 	Former Building 7E 

Soil Sorings SE-7E-2 and SS-76-6 aXS located in the employee parking lot 
, 	near the southeastern boundary of the site. The locations of these 
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borings were selected to addtess the former Building 7E vhich housed 
foundry and die cast operations.  

AnalyticaL results from soil samples collected from beneath this former 
building indicata localited areas of petroleum hydrocarbon compounds in 
the oil and grease range are prasent at depths oE 2 to 2.5 feet belov 
grade. In soil boring 92-7L-2 an oil and gXaase concentration of 3,300 
ppm was detected at tvo Eest and in 80-7g-6 an oil and grease 
ooncentration of 130 ppm was detected at 2.5 feet. The acil sample SB- 
7E-2 additionally includad patrolaum aompounds in the diesel range at a 
concentration of 270 ppm. No petroleum hydrocarbon compounds were 
detected in any of the samples collected at these loaatlons at gteater 
depths. 

VOC analytical data obtained from theae borings indicate thflt no VOC 
concentrations above the acreaning criteria aXe prasent. The maximum 
total VOC concentration detected was in SB-7E-6 at 133 ppb. This sample 
was collected at a depth of 2.5 feet below ground surface. 

Analytical data obtained from borings located vithin £ormar Building 7E 
indicate that past activities have resulted in localized areas of elevated 
TFH concentrations. No areas of elevated VOC concentrationa were 
detected. Data indicata that soil temediati.on vill be required in the 
vicinity of BB-7E-2. 

Former Building 7F 

Eight barings were drLll.ed to invastigate soil Conditions beneath this 
building. TPH and VOC analytical data £rom these borings indicate that 
all soil samples, with tha exception of those colLected in 8B-7F-8, have 
detected concentrations below the screening criteria. In SB-7F-8, 
criteria are exceeded in only the sample collected at a depth of 2 feet 
below ground surface. 

Analytical data from SB-7F-8 at tvo £eet below grade indiaate total TPH 
concentrations of 290 ppm. Detected petroleum compounds were primarily 
in the oi1 and grease range, but included also those in the diesel and 
gasoline range. TCE (860 ppb), PCE (S ppb), 1,2-DCE (86 ppb), toluene (6 
ppb) and methylene chl,oride (900 ppb) were also detected in this sample. 
Xn tha four samples collected below this depth the maximum TPH 
concentration detected was 52 ppm, and the total VOC concentration 28 ppb. 

Analytical data from SB-7F-8 indicate that the TPH and VOC concentrations 
, 	detected decrease aignificantly with depth. The fine grained clayey unit 

(lithoLogic Unit A) extends to a depth of 8.5 feet at thia location has 
restricted the vertical movament of chemicals. 

' 	Data indicate that the vertical extent o# chemical compounds above the 
screening criteria are limitad to a depth of two to aix feet belov gxound ~ 	surface. Additional data are needed to evaluate the lataral limits of 
compounds detected at this location. 
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Building 12 

Eight borings aere drilled to investigate soil conditions beneath and 
adjacent to Building 12. Two of these borings detected VOC concentrati.ons 
above the screening criteria. Theae vere HA-12II-9 and SB-12-2. HA-12II- 
9 vas drilled to inveatigate the formar PCE degreasar. SB-12-2 vas 
drilled to evaluate soil quality in the vicinity of monitoring vell W-12 
and to investigate the localised (above background) VOC concentrations 
detected in the soil gRs survey. 

Analytical data Prom HA-12U-9 indicate that at a depth of 4.5 feet belov 
ground surface the PCE concentration vas 3,600 ppb. The sample collected 
at a depth of 9.5 feat detacted PCE at a concentration of 130 ppb. 
Additional data are necessary to aharacteriae the vertical and lateral 
1imi,ts of the PCE in the vicinity of the former PCE degreaser. 

Analytical data from SB-12-2 indicate that only one soil sample is close 
to the screening criteria. This sample ras collected at a depth of 6 feet 
belov ground surface. Detected VOCs in this sample vere TCE (23 ppb), 
PCE (470 ppb), 1,1-DCE (5 ppb), and toluane (36 ppb). Data from the soil 
sample collected from a depth of 16 feet belov ground surface in thi.s 
boring indicate TCE and toluene are present at concentrations of 53 ppb 
and 43 ppb, respectively. 

Analytical data from SB-12-2 and adjacent boring SB-12-1 indicate that 
VOCs are prosent at lorr concentrations vithin this area of the facility. 
The source of theee compounds is not loaovn. Additional data are necassary 
to eva7,uate the lateral limits o£ these compounds. Lithologic data from 
the drilling of these borings indicate that clayey units axe present from 
depths of 2.5 to 25.0 feet belov ground surface. The presence of these 
clayey soils rrill restrict the vertical and lateral migration of these 
compounds. Croundwater reas observed during dril.ling at this location at 
23.0 feet belov ground surface. 

EVALttATTOH OF GBAB YATEB SA1ipL8 AHALYSES 

The results of the grab water samples collected during drilling and 
analyzed for pH and VOCs axe consistent with the compounds detected and 
concentrations observed during last tha quatterly sampling round and 
previous quarterly sampling rounds as ahown in the "Quarterl.y self- 
Monitoring Raport, Hevlett-Packard Company, 395 Page Ziill Road facility, 
Palo Alto. California", dated danuary 15, 1989. 
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I CONCLIISIONS AND $.ECOMHENAATIONS 

~ 	A compxehansive sourae identification investigation was completed which 
included soil gas sampl,ing, and soil sampll.ng  at all known or suspected 

' potential source areas, including potential discharge locatLons such as 
atorm drains, sanitary saver lines, and sumps. Grab groundwater samples 
vere collected at selected soil boxing locations and ware analysed for pH 
and the pXesence of volatile organic compounds. In addition, groundvater 

' 

	

	aamples vere collected from the fifteen existing on-site monitox vells and 
analysad £or metals. 

' 	 1ffiTALS 

One hundred and seventy soil samples were analysad for metals from dapths ~ ranging from one to 24 feet belov grade. Soil analytf,cal values for 
metals at the 395 PMA aite are within a normal range of background 
concentrations £or soils, and none of the concentrations reported for 

' metala exceed the STLC or TTLO criteria. Based on tha data the HP 395 PHR 
faaility is not a aource of either soil metal contamination or a potential 
source of inetal nontamination in groundvater. 

' 	Analysi.s of groundwater samples from existing monitor we11s W-7.1 and W-12 
dateoted lead and copper in aamples from both the initial sampling round 
and later confirnlatory sampling rounds. 	Aluminum was detected in ~ 	groundwater samples from monitor ve7.ls W-2 and W-13. 

, 	Concentrations of copper, nickel, selenium, chromium, zinc, and barium 
' 	detected in groundwater samples aXe belov the State or EPA drinking water 

,standards and maximum contaminant levels. Concentrationa ofi lesd exaeed 
the NCL in groundwater samples collected itom monitoring wells W-2 and W- 
13. The source of these compounds i,s not known. Based on the extensive ~ 	number of soil samples colleeted and analyzed for metals, the thoroughness 
of the source identification investigation, and the chemlcal use history 
the metals detected in gxoundwater are not believed to be associated with ~ 	historic activities conducted at the 395 site. 

~ 	VOLATILE O$OAPIC CObPOIIPDS 

Based on the investigation tesults, the 395 PME facility i.s not considered 
a source of VOCs detected in groundwater beneath the facility, vith the ~ 

	

	exception of the Ponner waste salvent tank previously discussed and the 
as yet unidentified source of PCE deteeted ,tn the vieinity of W-12. 

, 	• 	One hundred and fifty-two soil samples vere analysed for VOCs; 

• 	Of the 152 samples analysed only £ive showed VOC concentrations ~ 	 equal to or greater than 500 ppb; 
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I 
~ 	• 	Where VOC concentfatione did excead the 500 ppb level, 

significant decreases in concentration wexe ohserved vith depth, 
' 	indt,cating that vertical migration was limited by the fine 

grained clay unLt underlying tha aite. 

The VOC data do Lndlcate three areas where additional inveatigations are ~  recommended. These areas are the two dagreaaera !,n Building 12, (120-4 
and 120-9), and the vicinity of monitor wall W-12. No data was collected 
from 12U-4 due to denial of the hand sampling equipment, therefore aamp].e 
collection is 	recommended in 	thia 	area, 	As 	discuseed 	previously ~ 
additional information 	ia requirad to verify the 	lateral 	extent of 
compounds detected in the vicinity of 12II-9. 	Addi.tl.onal data is also 
requLred to determine the aource of chemicals detected 	in 	soil and ' 
groundmater i.n the vicinity of W-12. 

' 	TOTAL PETBOY.EUN HYDAOCAEBONS 

Soil analytical data indicate the presence of TPH compounds above 
, regulatory guideline levels in four areaa of the 995 PHR site. Oil and 

grease concentrations were detacted above regulatory levels at Building 
7B. BuLlding 7D, former Bui,l,ding 7E, and former Building 7P. D1eae1 and 
gasoline compounds aere detected above regulatory levels at Building 7D. ~ piesel compounds were also detected above regulatory levels at former 
Building 7E. Additional investigations are recommended to define the 
lateral extent o£ the TPH corapounds detected in these areas. 
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Sune 1, 1989 

Ms. Mer®dith Durant 
Environmental Coordinator 
Hewlett-Fackard Company 
Stanfotd Park Division 
1501 Page Mill Road, Building 5 Upper 
Palo Alto, California 94304 

Dear Ms. Durant: 

CMEMxCAL USB BZSTORY, HMCLETT-PACIC6RD FACIT.ITY, PALO ALTO FABRXCATION 
CENTER, 395 PACg 71= ROAD, PAY.O ALTO, CALIFOEHTA 	 . 

F,nclosed is the "Chemical Use History, Hewlett-Packard Facility, Palo A1to 
Fabrication Center, 395 Page Mill Road". This report presents the results 
of the chemical use history suxvey performed for the 395 Page Mi11 Road 
facility. The scope of work for this survey is descxibed in the 
^Prel.iminary Cost Esti,mate for work Outlined in Site Cleanup RequiXements" 
dated April 3, 1989, and was prepared in accordance with the April 19, 
1989 Site Cleanup Requiremonts issued by the Regional ilater Quality 
Control Board (RWQC$). 

Each bnildiug's historical and current chemical use, stotage, and disposal 
practices were researched and evaluated. Information was obtained Erom 
Hewlett-Packard recorda and aelected memorandums, Palo Alto City and Palo 
Alto Fire Department xeeords, and interviews with site peYsonnel. 

Tf you have any questions, p7.ease ca11. 

very truly yours, 

' (// ~ Axistenson, HEA 
PrLncipal Scientist 

cc: Mr. Kan Sutherland 
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YNT&ODUCTION 

OB.18CrXVg OF 88PO8T 

This report presents the results of a chemical use history survey 
conducted at the Hewlett-Packard Palo Alto Fabricati,on eenter facility in 
accordance with Site Cleanup Requirements issued April 19, 1989 by the 
Segional Water Quality Control Board (AwQCB). This survey was conductad 
during April and May 1989 to summarise the types and quantities of 
chemicals used at the facility and handllcng of these chemicals both 
currently and historically. Available in#ormation was assembled from 
internal documents and memoranda provided by Hewlett-Packard, review of 
aerial phatographs and facilities drawings, and employee interviews, 
Areas of the facility where chemf.cals were used or discharged were 
identi£ied and avaluated. 

sXT$ DESCSTPTxON 

The 395 Page MiIJ. Road (395 PMR) facility is located in Palo A1to, 
Cali£ornia. The site is bordered by Page Hill &oad, Olive Avenue, Ash 
Street, and Park Boulevard. The locations of current facilities and 
monitor welis at the 395 PHIt site are shown in Figure 1. 

The 395 PMR facility vas constructed and occupi.ad  by Hewlett-Packard 
beginning in the early 1940's and has housed various industXial operations 
relating to the manufactuxe of electronic equipment. Presently, 
industrial activities at tha site include plastics molding and fabricatiou 
and £inishLng of aluminum parts. The site is presently occupied by six 
buildings and a chemical storage shed. Xn additlon to the current 
facili.ties at the site, three build.ings which were previously ].ocated in 
the southaast porti.on of the site were evaluated. 

The buildiug now knoa.n as Building 7A was constructed in 1942 and housed 
all Hewlett-Packard electronic manu£acturing and assembly operations at 
the ti.me. Hi,storically, chemical milling, semi-conductor, and photo- 
conductor operations were reported to have occupied Building 7A. This 
building currently houses a model shop and a model painting area. 

The building now known as Building 7B was construoted in 1948, 
Historl.cally, Building 7B has housed plating, painting, machi.ning, 
assembly operations, and a model shop. Building 7B cuxrently houses the 
Corporate Co1or (paint) Lab, siikscreening and film developing, weldtng. 
grinding, milling, riveting areas, and a machine maintenance area, 

The building now known as Building 7C was constructed in 1948 and housed 
assembly and wiring operations, shipping and receiving, and quaLity 
contral. BuS,ldi.ng  7C houses similar operations today, including shipping 
and receiving, quality control, limited sheet matal £abrication, and 
plastic molding operations. 



The building now known as Buf.lding 7D, a military style Quonset hut, vas 
constructed in 1942. Building 7D was the original foundry building where 
die casting operations were conducted. Since the 1950's. Building 7D has 
been used as a garage for vehicle repai,x. Building 7D is currently used 
primarily for non-chemical storage, although fork lift repair i.s also 
conducted in 7D. 

The buildings now lmown as Buildings 7E, 7F, and 7G were constructed in 
the 1960's and demolished in the 1970's. Building 79 housed the die 
casting shop (which moved from 7D) and a machine shop. No other 
opexations are reported to have been conducted in Bui].ding 7E. Building 
7F was reported to have been the wood shop and weld shops. Bnilding 70 
is reported to have been a machine shop a paint shop, and a storage area. 
An open air dxum storage area vas located adjacent to Building 7G. 

The buildi,ng now known as Building 8 vas constructed in 1954 and has been 
used solely as offices and research and development laboratories. 
Building 12 and the chemical storage shed were constructed in 1976. 
Building 12 houses aluminum foundry die casting operations, sheet metal 
fabrication, painting operations, solvent and waste oil above-ground 
storage tanks, and a waste water traatment facility. The chemical storage 
shed is approximately 2,000 square feet in area and is used for chemical 
barrel atorage. 

In addition to tho above described facilities, a 1,000-gallon underground 
waste solvent storage tank, a 500-gallon concrete neutralization tank, a 
1,000-gallon holding tank and fout sumps have been previously located at 
the 395 FMEt facility. 1'he 1,000-gallon underground solvent tank eas 
installed in 1978 to collect waste solvents from on-site activitiea. The 
tank was located northwest of the drum storage shed. It was abandoned in 
1982 and removed in .Tuly 198fi. The conarete neutralization tank had an 
approximate capacity of 500 gallons and was located beCween Buildings 7A 
and 7D. This sump was installed in the 1960's and was removed in .?uly 
1986. The 1,000-gallon holding tank was located adjacent to Bullding 7A 
and para11e1 to Ash Street. This tank was removed in 1981. 'l~oo drainage 
sumps are loeated in the basement of Building 12. The puxpose of these 
sumps is to prevent groundwater from entering the basement of Building 12 
whieh is located approximately 14 fcet below ground surfaee. 1t+o 
additional sumps are located at the eastern end of Building 7B. One of 
these sumps houses valves for the fire main and one drains to the city 
sewer. 

An agricultural well located at the 395 pN& site was abandoned in 
accordance with Santa Clara County Health Departments 8.equirements on 
November 6, 1975. 



SDMMAEY OF YEEVIOQS 71YVESTICATI09S 

In 1983, Applied Earth Consultants (AEC) constructed Wells w-1 and W-].A 
on the northeast si,de of the undexground storage tank. The purpose of 
this 3,nvestigation was to investigate soil and groundwater adjacent to the 
tank to determine if chemicals from the tank had leakad into the soil. 
During this investigation, the compounds 1,1,1-trichloroethane (TCA), 
trichloroethylene (TCE), and tatrachloroethylene (PCE) were detected at 
low to moderato conoentrations in soil samples collected within saturated 
aones from 20, 35, and 50 feet. Water samples from Well W-1 shoaed 7,ow 
concentrations of TCE. 

From May 1985 to Febtuary 1986, Levine-Fricke constructed six monitor 
wells (W-2 through W-7) to collect soil samples, determine groundwater 
flow dixections, and monitor water quality upgradient and downgradient of 
the former underground tank. Monitor well locations are shown in Fi,gure 
1. The results of this we11 dxtlling program were: (1) Soil samples from 
upgradient and downgradient wells (W-2, W-3, and W-4) showed toluene and 
TCE at riori-detectable to low aoncentrations (all concentrations were below 
180 ppb toluene and 320 ppb TCE); (2) Only one soil sample collected above 
the water table showed concentrations o£ toluene and TCE; (3) Water 
samples from upgradient we7,1s showed concentrations o£ TCA, TCE, PCL, 1,1- 
dichloroethane (1,1-DCA), 1,1-dichloroethylene (1,1-DCE), 1,2- 
dichloroethane (1,2-DCA), and trans-1,2-dichloroethylene (trans) coming 
onto the property; and (4) Water samples From downgradient we17,s showed 
the same ehemicals as the upgradient we11s and at similar concentrations. 

In Hay, 1986, Levine-FZicke aampled the two sumps i.n the basement of 
Euilding 12. TCE, TCA, PCE, trans, and lesser amounts of vinyl chloride 
and 1,1-DCE hava been detected in sump samples, 

In .Tuly 1986, t,evine-Fricke removed the 1,000-gallon waste solvent tank. 
Samples of the liquid within the tank showed high concentrations oP 1,1- 
DCA, toluene, TCA, 1,2-DCA, acetone, PCE, methyl ethyl ketone (MEK), and 
4-methyl-2-pentanone, Soil samples collected beneath the tank showed 
moderate to high concantrations of TCA, 1,1-DCA, PCE, acetone, ME&, and 
toluene. A pipeline existed connecting £loor drains in the southeast 
portion of the dtum shed to the former tank. Soil samples collected three 
to four £eet below the pipeline ,)oints showed non-detectabla to low 
concentrations o£ TCE. This pipalina was cemented in and capped off at 
the same time that the tank was Xemoved. Portions of the pipea between 
the chemical stoxage shed and the underground solvent tank are sti11 in 
ground, cemented off at both ends. 

The 500-gallon conctete clarifier tank between auilding 7A and the Quonset 
Hut (enilding 70) along Ash Street was also removad in July 1986. No 
detectabJ.e concentrations of volatlle organic chemicals wexe £ound in soS.l 
samples colleeted dlzectly beneath the tank at 6 feet below grade. The 
1,000-gallon holding tank adjacent to 8uilding 7A and Ash Street was 
reported to hava been removed in 1981. 



These previous investi.gations have indicated that the former underground 
waste solvent tank ie a soutce of chemicals to underLying soils and 
groundwater. The extent of lateral migration from the tank was believed 
to be 1l,mi.ted to the immediate vicinity of the £osmer tank. This 
conc•Lusion was based on data from on-site monitor wells which indf.cated 
that groundwater flow was pradominately to the east and that both 
upgradient and downgradient eells shoved similar concentrations of VOCs. 

Sased on investigations conducted by McLaren at the Hewtett-pactard 640 
Paga Mill Road facilify in earl,y 1987, i.t was determined that groundwater 
Elow in the axea is greatly affected by dewateting of the Oxegon 
Expressway ttnderpass. Correlation of water LeveLs between Hewlett- 
Packaxd•s 395 Page Mill Road and 640 Page Mill Road vells indicated that 
groundwater £low beneath the 395 Page Mill Road site was predominately to 
the north, towards the underpass. 

To verify the groundwater flow direction, three additional monitor vells 
(W-8, W-9. W-10) ware installed by Mclsren in Sanuaxy and February 1987 
•downgradi,ent of the former undexground waste solvent tank. These 
investigations indicated that groundvater floving of£-site showed similar 
concentrations of VOCs to that flowing on-site. Quarterly groundwater 
monitoring has been condueted but no further iinvestigations have been 
performed to date. 

Somewhat higher concentrations of chemicai aompounds in Monitor Well 4 
(versus other on-site wells) have ptoarpted the California Regional Water 
Quality Control Soard (RWQCB) to request additional information regarding 
the 395 PHR facllity. The RWQCS adopted Site Cleanup Requirements (SCR) 
in April 1989 which required a chemical use history, groundwater 
characterization, source identification and a feasibLlity study for the 
395 PMR site. This repoxt has been prepared to fulfill the chemical use 
history poxtion of the ST.te Cleanup Requirements. 



SCOP$ O$ IIO@i", PE&HOk](ED 

The scope of work performed for this pxoject includes a records search, 
employee lnterviews, review of previous reports, and review of historical 
aerial photographs. Below is a description of each of theae information 
sources. Information that is available for the time period priot to 1982 
is based primarily on: 1) aerial photographs, 2) employee i.ntexviews, 3) 
Hewlett-Packard memoranda, and 4) £acility dravings (incomplete). In the 
subsequent sention, History o# Chemieal Osage at 395 PlIIt, results of these 
reviews are presented building by building, except historical photographs 
which are presented by time period and are shovn in Appendix E. 

EECOB,DS sEARCH 

The chemical use history survey was performed in Apri1 and May 1989 and 
included a record search of faailiCiex inside the Hewlett-Paekard 395 PMIt 
buildings. Thia reviev included a search and detailed study of availabLe 
tonstruetion dravings and as-bui1C plana for each building to delineate 
chemlcal use areas. Drawings and plans for the 395 PMg facilities are 
located in BuildS,ng 7A. 

Available memoranda and additional internal documents were provided by 
Hewlett-Packard personnel. Information from the Palo Alto 8ire Department 
and the City of Palo Alto vas also obtained and revieved. 

EMPI.oTP-E IHTE&VMS 

Employee interviews were conducted with Hewlett-Packard personnel to 
vexLEy locations identified on plans, to document historieal ch®mical use 
practices, and to identify any possible spi1l occurrences and locations. 
Those interviewed lncluded the Hewlett-kaekard archivist, StanfoXd Park 
Division environmental personnal, the 395 PHR facilities manager and 
£acilities personnel•; process development eugineers, shaet metal engineers 
and 395 PMR health and saPety personnel. Employees with the gteatest 
numbet of yeaxs at the si.te were interviewed whenever possi,ble. 
Information obtained was verified with more than one person whenever 
possible. 

PBEVIOCS HRPO&TS 

xepotts by other investigatots wete obtained and studied to aid in the 
search foz historical chemical use information. These included the 
following investigation reports: 

"Preliminary Investigation o£ Industrial Waste Sources and 
Discharges" by Engineering Seience, Inc. (6SI), dated August 
1970; 



• 	"Subsurface Geologf,c investigation and Sampling-IIndexgxound 
Solvent Storage Tank" by App].ied Earth Consultants (AEC), dated 
August 1983; 

• 	"Hydrogeologic Assessment Hevlett-Packard Facility 395 PHR" by 
Levine-Fricke (LF), dated October 1985; 

• 	"Phase II Hydrogeologic Assessment Hevlett-Packard Facility 395 
PMR" by I.F, dated April 1986; 

• 	"Sampling and Analysis of Sump Dewatering 3ystems" by LF, dated 
duly 1986; 

• 	"Report on Eacavation axld Removal c£ Dnderground Storage Tanks" 
by LF, dated December 1986, and 

• 	"Data Report-Constxuction and Sampling of Hew On-Site we11s (w- 
8, p-9, A-10)" by McLaren, dated April 1987. 

REpIEq OF Hx3TOEXCAL AERIAL P80TOGRAPHS 

Hlstoc7.ca1 aezial photographa were reviewed to determine the chronology 
and locatton of the various buildinga vbich have occupied the current 
Hewlett Packard 395 Page H7.1.1 Road site bounded by Ash Street. 011.ve 
Avenue, Fark Street, and Page Mill Road, For several of the photographs, 
the exact dates the photos were taken were unknown. These dates have been 
estimated based on known landmarks. Photographs were reviewed for the 
years 1941, 1942-1943, 1951, 1951 ~ 1952, 1954-1956, 1958-1959, and 1970. 
Yhotographs were obtained £tom Hewlett packard, tha US Geological Survey 
archives, and the Faitchi7.d Colleetion housed at Whittier College. 

In additl.on, a histaricai Sandborn map from 1949 was reviewad. gandborn 
maps were generated for insurance undervriters to determine the risk in 
insuring individual buildings in urban areas, Such maps were updated 
periodically to show new conatruction. 

In the 1941 photograph (Figuze A-1), Hawlett Packard buildings had not 
yet been built. The land use of the block was agricultural with several 
clusters of houaes and barns occupyi.ng  the site. On Olive Avenue there 
was a warehouse facility which is known to have been a mill. 

In two 1942-1943 photographs (Figures A-2 and A-3), Hewlett Packard's 
"Redwood Sui7.ding" and the quonset Hut, the current 8uildings 7A and 7D 
respectively, had been constructed. The back of Buildi.ng 7A had a canopy 
area. East of 7D is a small fenced area which marks the boundary of the 
HF property at that time. Tmmediately east of Hewl.ett Packard, two sheds 
had been constructed. Further east, the mill yard has been fenced in and 
apparently expanded. Residential hous3,ng was constructed on 01ive Avenue. 
East of the mill there appears to be a burned area of farmland. 



The 1949 Sandborn map (6igurea A-4a and A-4b) shows Hewlett Packard's 
£acility to include the present Buildings 7A, 79, 7C, and 7D. IInder the 
canopy between 7A and 7D, spray paint and welding aperations were 
indicated. Several buildings were indicated to be in the southeastern 
portion of the block, east of the extension of Pepper Avenue, incl,uding 
a building supply yazd, a shed, a building supply yard shed, the mi11, and 
houses. The building supply yard ahed was later used by Hewlett Paakard 
as a flammable material storage area. On the mill property, a rectangular 
shed (part of the Euture Building 7F) had been built and a gas pump was 
indicated on the south side of the mill building. 

A regional photograph Erom 1951 (Figure A-5) shows all buildings to be as 
in the 1949 Sandborn map. The northern half of the present Hewlett 
Packard parcal was sti11 either resi,dential or agri,cultural in use. 

A photograph Erom 1951 to 1952 (Figure A-6) shows a new domed roof 
building eonstructed adjacent to the building supply yard shack. This 
building was in the locati,on of the future HP Building 7G, This building 
appears not to be owned by Hewlett Packard at this point in time. The 
mi11 property had several sheds constxucted along Olive Avenue and one 
large shed just northeast of the main mill building. Thete were a numbex 
of small stoxage sheds constructed along the eastern Eence of Hewlett 
Packazd's property line (the extension of Pepper gtreet). Homex aad barns 
atill existed at tHe southern corner of Page Mill Road and Fark Street. 

In the aerial photograph reviewed from the period 1954 to 1956 (Figure A- 
7), liP Building 8 was construeted immediately east of Building 7G. 
Buildings 7B and 7C had an annex constructed on the back of each building. 
The homes and barns on the aouthern corner of Pago Mill Road and Park 
Stxeet wera replaced by a parki,ng lot. The western corner o£ Olive Avenue 
and Patk Street was also a parking lot. Several latge sheds were 
constructed adjacent to the domed rooE building. These sheds appear to 
be part of a Hewlett Packard area £or company and loading truck parking, 
as indicated on a facility diagram from approximately 1956. The mill 
building has been demoli.shed. A non-Hewlett Paakard building has been 
constructed just east of Building 7D. 

A regional photo from 1958 to 1959 (Figure A-8) ahows the same 
configuration as prevlous buildiugs. The original Building 7E has been 
constXucted. 

In 1960, a regional aerial photograph (Figure A»9) shows Hewlett Packard 
as oecupying the entire site except the lot immediately east of Building 
7D (this lot has two main buildings and a shed on it in the photo) and ane 
residential Lot on Olive Avenue, southwest of Bullding 8. Buildings 7A, 
78 (with annex), 7C (with annex), 7D, 8, the domed roof building and 
flammable storage shed were unchanged. The original 7E was axpanded with 
a large annex. A long shop wes added to the old 7F building to form an 
L shaped building along Olive Avenue and Ash Streets• A maintenance ax 
storage building and yard area was located just west of 7F (on the site 
of the demolished mill building). .. 



In 1970, a local aerial photograph (Figure A-9) showed a sloped roof 
Building 70 to have replaced the domed roof building and the flammable 
storage shad. Haqlett-Packard had acquired ehe reaidential lot on Olive 
Avenue, but not the lot immediately aast of euilding 7D. A11 othex 
buildings were the same as the 1960 photogxaph. 

Suilding 12 was constructed in 1975. City of Palo Alto records indicate 
that by 1975, $ewlett Packard had acquired the entire block. In December 
1975, permits were aubmitted to demolish bui.l.dings 78. 7F, 70, the 
maintenance/storage building west oE 7F, and the two buildings just east 
of Suilding 7D. Demolition was performed in early 1977. 



HISTORY oF CfD➢¢CAL USAGH AT 
395 PAGB iQId, BAAD 

BAIf,AINGS 7A AND 7D 

Buildings 7A and 7D were constructed in 1942 and occupied in 1943. All 
Tiewlett-Paakard operations at that time were housed i,n these buildings. 
Tha Hewlett-packard product if.ne  in the 1940's consisted of audio 
oacillators, audio sig-nal generators, harmonic analyzers, square-wave 
generators, and vacuum tnbe voltmeters. 

Tn the 1960's and 1970 1 2, cheml,cal mill (etching) operations, a 
laboratory, a semi-conductar shop, and a photo-conductor shop were 
reparted to have occupied Building 7A. The location of these operations 
within Buxlding 7A, length of time in use, and chemical usage assoclated 
with these operations 1s not well documented. 

Information obtained itom a Newlett-Packard memoxandum indicates that the 
chemical mi11 operation consisted o# a metal etching process whexeby metal 
parts were photosensitLted and exposed to light. Associa.ted with the 
chemical mill opezations were two underground tanks. One was an 
appxoximately 1,000-gallon holding tank and the other a 500-gallon 
cancrete c1arJ.Eler sump, both of which ware located adfacent to the Ash 
Street side of Building 7q (pigures 2 and 3). The holding tank is 
reported to have received a11 concentrated wastes and rinses from the 
chemical mi11 area which were periodically removed by Industrial Tank 
(Ix), a waste hauler. A failure in the ].ining of the holding tank was 
reported to the manufacturer 9,n June 1974, The tank aas cleaned and 
recoated in duLy 1974. The tank is reported to hava been removed in 1981. 
It is not known whether soil samples were collected. 

The less concentrated rinses and miscellaneous wastes generated in this 
building are reported to have been washed down the drain, thxough the 
alarifier tank and into the sewer, In the early 1970's, vlolations in pH 
and coppar concentrations were reported in effluent discharged to the city 
sewer £rom Building 7A operations. The concrete clarifler tank was 
removed in 7uly 1986. No detectable concentrations of volatile organic 
chemicals were found in soil samples collected directly beneath the tank 
at six feet below grade. 

Current operations housed in Building 7A 1nclude a model shop, faciliti.es 
offices, and a model paint booth. A Hewlett-Packard memorandum from 1982 
estimated that five gallons per weak of waste so7.vents ate generated fxoQ 
these opexations. These wastes include acetone, M6K, lacquer thLnner, 
alcohol, and methylene chloride. The Hazardous Materials Managament P1ans 
(HMMP) £or 1982 to 1989 supplled by Hewlett-Packard to the Palo Alto Fire 
Department .(PAFD) were reviewed and indicate that a flammable storage 
cabinet in the sauth end of the model shop stores flammable solvents and 
paints, and casting resins which contain isoayanates. The Eenced storage 
area ad]acent to 7A houses paints and flanunable polyurethane paxnts, The 
enclosed storage building south of 7A houses a variety of cleaning 



products, such as disinfeatants and floor finishings. This building was 
used for hazardous materia7, storage prior to 1984. A 90-gallon ptopane 
tank is located on the northaaat side o£ Building 7A, A group of 
ttansformers including one transformer identified as contaminatad with 
polyehlorinated biphenyls is located north of 7A. Current and hiatorieal 
chemical use areas for Building 7A are shown in Figure 2 and described in 
Table l. 

Buildf,ng 7D was constructed in 1942 and housed the original foundry and 
die cast operations. Vehicle repair activitt,es were conducted in this 
building when the die cast operations moved to Suilding 7E in the late 
1950's. Cne aerial photo from the late 1950's showed 58-gal7.on drums 
stored adjacent to the south wall of 7D. Two above ground #uel pumps and 
several 55-gallon drums were observed approximately 40 feet north of 
Building 7D in an aerial photo from the late 1950's. No other records 
pertaining to chemical usage, storage, ox disposal were available for this 
building prior to 1982. 

Building 7D i,s currently used primarily for storage and as a fork lift 
repair area, HMMP records for 1985 to 1988 ind).cate that oxygen, 
acetylene, and argon cylinders are stored here. In addition, one small 
portable degreasing station and less than 50 gallons of palnt, and contact 
cement have also been reported to be stored in this building. Chemical 
use areas in Building 7D are shown in Figure 3 and described in Table 1. 

HO'1LD1'NG 78 

Building 7B was constructed in 1948 and housed a machine shop, a model 
shop, a brite-dip line, rivetLng and silkscreening operations, an assembly 
area, and grinding, welding, sanding, soldering, and painting facilities. 
In the early 1970's thi,s building hcused a11 of the above and a printed 
circuit shop. Since 1975 this buS.lding has housed the Corporate Color 
Laba, a paint area, a machine maintenance area, a milling area, silk 
screening and developing processes, grinding, we].ding, trimraing and 
tiveting opexations, and an assembly araa, 

Two sumps are located adjacent to the eastern end of Bui.lding 78. one of 
these sumps i.s reported to drain to the city sewer and one is reported to 
contain valves for the ELXe system, 

Palo Alto Fire Department records (BMMP) from 1985 to 1989 and a Newlett- 
Packard memorandum from 1982 indicate that solvents, Lacquer thinners, 
silk screening inks, miscellaneous oils, and pai.nts have been used in this 
building. In the welding room, cylinders of argon, oxygen, and acetylene 
are stoted. Quenching oils are also Located in the weldittg room. 

The Corporate Co1or Lab consists of a storage area, paint booth and oven, 
a bench-top lab area and offices. Watex-based and solvent-based palnts, 
inks, and small quantities (less than 50-gallons) of thinners and solvents 
are atored and used in the Corporate Color Lab atea. Approximately five 



.a 

F 

0 

w w O w 
W 	~ i I I 

a 
C  

~ 
N P7 

~ U 
v N qp  N 

N 	.M 

0" .  a. a 	~ 
ai o u d d C  bp m 	m 
q p ~ 

Vi I~d W 6 6 C w e~1 d 	Cw! 

id 	A 
as 	 co  

w 	.a 	a~ ~ 	~i 	m 1v 
v 0 41 	̂  u a M 

la 	L1 	 00 	U 	EO W 

m dd 7C  w 	~C 'd 	mg 	m®  N 

° 

	

	

g 

~ •~~I 	e 10, 

	

a ~ O Pa +°+ 7 	D 	O G 
W w (w 	W o W c+ O m W  

M 
W rl 	N C1 	 .1" 	N 	 ~1 	N C1 	W  

~ 	 p  

~ 	C C ! 	! 	❑ 	ca a 	n 
Ir 	r I+ !+ 	I+ 	f+ 	F r 	rl 

O 



gallons of waste solvents are reported to be generated every two months, 
paint sludge is removed in approximately ane 55-gallon drvm of waste 
yearly. 

gevetal small, mobile TCA dagreasers are located in Building 7B. 
Approximately 5 gallons of vaste solvent are xeported to be generated from 
these degraasers per month. 

A storage area located between Buildings 7B and 7C houses freon gaa 
cylinders, acetylene, and nitrogen gas cylinders. In addition, aampella 
oil, sodium nitrate, and Freon 113 are stored in this area. 

Chemical use areas in Building 7B ar® described in Table 2 and shown in 
Figure 4, A description of chemicals used i.n the printed circuit shop 
process baths shoving the plating line arrangement is included as Appendix 
B. 

Accordl.ng  to the ESI report of 1970, the major sources o£ waate water at 
the 395 PMR facility originated in Building 7B from the printed cixcuit 
area (plating), the bright dip area, and two paint booths, each vith 200 
gallon paint reservoirs. Aa aP 1970, all vaste water £rom the 395 PH& 
£acility received no ptetreatment and was discharged directly into the 
City sewer on Ash gtYeet. 

BUlTD;[Na 7C 

Building 7C vas constructed in 1948 and housed the Dymec division of 
Hewlett-Pacicard. Tha ➢ymec division produced integrated digital 
voltmeters and scopes which were used to measure low level analog signals. 
A11 Dyme¢ opexatioits, including aLuminum parts production, tecting, 
assembly and wiring, and shipping and receiving were conducted in Building 
7C. 

5ince the mid-1960's Building 7C has pximaril,y housed plastics moldi.ng  
operations and a 1l.mited amount of sheet metal fabrication and painting. 
Ouality assurance testing and shipping and receiving are still locatad in 
Building 7C. Two groups of transfotmers are located inside Building 7C. 

A Hewlett-Pack.ard hazardous materlal survey form dated 1982 indlaated that 
paints, thinners, aqueous ammonia, plastic pellets, polonium (anti-static 
air guns) and liqnid and gaseous nitxogen have been stored in Building 7C. 
Chemical use in Building 7C is curtently limited to storage of less than 
25 gallons of solvent in the plastics molding shops, and painta and metal 
sprays in the metal spray booth. Lead and/or ainc paint mixtures ate used 
to coat plastics in the metal spray booth. Chemical use areas in Building 
7C are descXibed in Table 2 and shown in Figure 5. No vndeXground or 
aboveground storage tanks or sumps were identified in the vicinity of 
Building 7C. 
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BOTT.DINCS 7E, 7P, AND 70 

Buildings 7E, 7F, and 7G wera constructed in the early 1960's. An 
anvironmental impact aasessment fot the demolition of 7E, 7F, and 70 aas 
filed vith the City o£ Palo Alto on .1una 18, 1975, Figure 6 shows the 
locations of Buildings 7E, 7F, and 70. Building 7E housed the die cast 
opetations, which included a foundry, and drilling and machining 
operations. No £loor plans, process diagrama, ot chemical use informatf,on 
were availabLe for 7E. Palo Alto Fire Department recotds indicate that 
Building 7F housed a welding and carpentry shop and also setved as storage 
for custodial and maintenance sttpplies. No information on chemical use 
in Buildirtg 7F was avatlable. 

Building 70 was described as the Hewlett-Packard Associates Division on 
a 1961 plant map. 'the Hewlett-Packard Associates Division was involved 
in solid state research, development, and manufacturing. The 1970 ES1 
report described Building 70 as a machine shop, and employees intecvieved 
remembexed 70 as eithex a paint shop or a storage area. One blueprint for 
Building 12 consttaction showed a sump on the north side o£ Building 7C. 

An open air flammable storage shed is reported to have been located 
southwest o£ 8uilding 70. No in£ormation on the types or amovnta of 
chemicals atored was available. No record of any spilis or releases was 
£ound. 

BNSwING 8 

Building 8 was constructed in 1954. Hewlett-Packard plant diagrams from 
approximately 1956 and 1961 indicate that offices and limited bench-top 
research and devel,opment laboratory operations vexe houaed in this 
building. A group of ttansformers is located outsi.de  of Building S. 

Tn April 1987 excavation activities around the Y9te main between Buildings 
8 and 12 revealed discolored backfill material. Soi,l samples wete 
collected which indicatad that stoddard solvent/mineral spirits were 
present in the sample at a concentration of 6,700 parts pex million (ppm). 
Additional excavating and sampling was conducted to define the limits of 
contaminatiott. A11 contaminated material encounteted was removed from the 
site. 

BDTLDXNG 12 

Construction of Building 12 and the chemica7, storage shed was compleced 
in 1976, Building 12 (upper) houses sheet metal fabtication, brite dip 
and iron phosphate lines, paint booths and mixing areas, an alumi.num 
foundry, and aluminum die casting and fabrication operations. BuLlding 
12 (lower) was constructed below grade and houses an aluminum scrap 
recovery operation, a waste water treatment facility, building heati,ng, 
air conditioning and venti.lation (HVAC) aystems, and above gtound solvent 



and waste oil tanka. Four 12,000-gallon vndergrouiid diesel fuel storage 
tanks are located in an undarground vault adjacent to the north side of 
Building 12. 

The brite dip line in Building 12 is a chromic conversion process which 
utilizes alkaline c],eaners, sodium hydroxide de-oxidizers, sulfuric acid 
de-amutters, and ahromic acid corrosion preventors. The iron phosphate 
7.ine utilizes cleaners, ixon phosphate solutions, and an ultra rinse 
solution. Both of these lines are located in 12 upper, rest on a raised 
concrete pad, and have pipe trenches al1 aroand them which transport waste 
and/or spills to rhe waste water treatment facility in Bullding 12 lower. 
A large, station.ary TCA degreaser Ls located Ln a pit in the central 
portion of Building 12 and severa}, small, self-contained degreasing 
statLons are located throughout the machining areas. The large stationary 
TCA degreaser cuxrently located Ln Building 12 upper contained TCE prior 
to 1987. Another degreaser waa located in Building 12 upper which 
aontaLned PCE; thi.s degreaaer was located in the vicinity of the brite- 
dip line and was removed in 1986. No sampling was conducted during 
removal, however the concrete pad was inspected and appeared to be free 
of cracks. 

Paint preparation and mixing areas and spray booths are located in the 
westexn portion of Building 12 uppar. The alumLnum foundry and die cast 
machines are located Ln the eastern portion o[ Building 12. Lubricating 
and cooling oils are uaed in machinery throughout Building 12. The 
majority of theae oL1s are racycled and only small amounts of particulate 
contaminated o11s and sludges are disposed o£ off-aite. LaXgn vacunm 
units collect grit and dust at each machine and recycle metal 
particulates. Aluminum dust that remains in vacuum units is disposed of 
off-sxte. 

Four caustic die wash tanks and two solvent tanks are located in the die 
repair area af Building 12. Wastes Prom these caustic tanks Ls piped to 
the waste water treatment facillty in Building 12 lowec. Four 
approximately 12,000-gallon underground diesel storage tanks are located 
on the north side of Bnilding 12. These tanks were inatalled in 1976 to 
ran the boiler but are currently empty and are scheduled for removal. A11 
of these tanks are located within a secondary containment vault. 

The waste water txeaCment facLlLty in Building 12 lower consists of 
several tanks which are used to neutralize and store waste. Treated waste 
water is discharged to the Olive Avenue sanitary aewar. The floor area 
is bermed and coated and a floor sump pumps a11 waste water from Huilding 
12 into a holding tank prior to treatment. ltao dewatering sumps are 
located in Building 12 loweF, one inside and one outside. The floor le..el 
of Building 12 lower is below groundwater levels and these sumps are part 
oE a french drain system around the basement of Building 12. 

A 1,500-gallon waste machine oil and water tank is located 1n the southarn 
portion of Building 12 lower. The tank is in a coated, bermed containment 
area. Th9 HVAC system, boiler room, and elevator access/maintenance area 
are located Ln the northern portion of the basement. A di,e vacuum system 



and acrap metal conveyer belt are located along the eastern wa11 of the 
basement. 

The extetior portion o£ the Building 12 basement houses two above-ground 
solvent tanks in a bezmed, coated containment area. These tanks contain 
waste and virgin solvents. Prior to 1987 these tanks stored PCH; they 
currently store TCA solvent. Five vacuum metal dust collection uni.ts are 
located in this atea o£ the basement. Fifty-five gallon drums axe placed 
beneath these units to collect waste particulates. An emergency generatot 
is also located in the extariot basement. Chemical use areas in Suilding 
12 axe descrLbed in Table 3 and shown in F).gures 7 acnd 8, 

CBaMCAL STOBAGB 3HLD 

The chemical storage shed raas constcocted i,n 1976, 	The shed is 
approximately 2,000 square Peet in area and is divided into four sections. 
The four sections house waste materials, virgin bulk matetials and paints, 
Chemicals are delivered to one section o£ the shed and segregated for 
distributian throughout the facility from another section. TRe paint 
storage section of the shed houses two double-conta9.ned 500-gallon above- 
ground tanks whi,ch are used to store used Trimsol (a water soluble 
petroleum based cooling oil) and recycled Trimsol, The Trimsol is 
filtered by an off-site contractor, solids removed and disposed o£ o£f- 
site, and the remaining Trimsol is stored in one of the tanks for re-use 
at the facility. 

Acids are stored in a special containment shed adjacent to the north 
exterior wall of the chemical storage shed. A variety of solvents, oils, 
paintc (water soluble and solvent based), and beses are stored in the 
chemical storage shed. The HM!!k for 1987 indicates the following 
chemicals are stored: argon, helium, oxygen and acetylene cyllnders, 
acetone, toluene/lacquer thinner, vinyl texture, MEK, pettoleum paraffins, 
peCroleum naphtha, petroleum hydrocarbons, wLneral oils, 1,1,1-TCA, 
aluminum and stee7, powders and sludges, sodium hydroxide, hydrofluoric 
acld and paints. 
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SDAROIIHDINC FACII.xTSES AITH DOCttlOONTSA CBkliICAL LEABS 
OR SFILLS 

Potential sourcea of chemicala whi,ch may have contributed to groundwater 
contamination within a one-half mile xadius of the 395 Fage Mil1. Road aita 
have been identifi.ed. Information about facilities havl.np  documented 
histoeies of chemicaL leaks or spills was obtained by reviewing the Fuel 
Leak I,ist dated March 29, 1989 and the South Bay Site Management System 
Quatterly Report dated October to December, 1988. Both lists are 
published by the Regional Watex Quality Control Boazd (RAQCB). 
Information obtained £rom the agency list teview is summarized in Table 
4. The facility locations are shown on Figure 9. Sites shown on these 
Lists are those with known significant contamination. Other sitea in the 
axea may have had past problems which have been remediated, have not yet 
been identified, or have small amounts of aontamination not ltkely to 
impact the subject site. The shallow groundwater floer direction in the 
general area is to the noxth or northeast and is heavily ihfluenced by 
pwnping at the Oregon Expressway [Tnderpass, adjacent to the 395 PM8 
facility. Several Eacilities are located in an upgradient direction £rom 
the 395 PMR facility, including DuraBond Bearing Company, Palo Alto 
Nissan, Jost Heating and Air, Stanford Cleaners, Kodak, and Varian 
Associatas, . 

Aerial photographs and maps were zeviewed for land use patterns in the 
vicinity of the 395 PMR faci7.ity. The results of this review are 
summarized beLow. 

In the 1941 regional photograph (Figure A-1), the generai land use of the 
future HewLett Packard site was primarily agricultural. To the south, 
mixed residential and agricultutal uses existed. To the north, several 
warehouses existed, To the west, medium density single family residences 
had been constructed. To the east, Southern Pacific railroad tracks and, 
a large industrlal complex (on Portage Avenue) were in place. Mayfi,eld 
Sahool can be seen on E1 Camino Real. 

In the 1949 Sandborn map (Figuxes A-4a and A-05, several warehouses exist 
to the north across Park Stteet from the 395 PMR site. These include a 
tixe, furniture, and paper warehouse, a feed mi11 and fuel storage 
company, a water softener company, and a company called Metalead Products. 
The mill on Olive Street, directly east of the Hewlett Packatd site, was 
listed as having a gas pump. To tha aast on Portage Avenue, ].and uses 
included motot and truck zepair, food storage, beaxing manufacturLng, and 
spray painting. Fuel oil tanks were shown between Park Street and the 
tailroad tracks at the foot oE olive Street. A dry cleaning 
estab7.ishment, a transformer manufacturing company, and an auto repair 
faaiJ.ity existed on 01ive road between Ash Street and R1 Camino Real. A 
sign painti,ng establishment was Listed at 420 Page Mi11 Road. 
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In a limited area photograph from 1951 to 1952 (Figure A-6), the Beilber 
Ironworks had bean constructed directly actoss Ash Street from the Hewlett 
Packard Bnilding 7A. The mill on 01ive Straat had expanded signi£icantly 
and the sLgn paintf.ng  company's Quonset hut can ba seen on Fage Mill Road. 

The regional photograph from 1951 (Figute A-5) shows the construction of 
College Terrace and Baron Park residential parks to the sonth. The area 
along Page Mi11 Road south of E1 Camino Real was still pximarily 
agricultural. Areas north, east, and wast were latgely residential except 
for the industxial areas previously noted. 

In the 1958-1959 regional photograph (Figure A-8); davelopment of Stanford 
Research Patk had begun. varian Associates on Hansen Way, Eastman Kodak 
and Hewlett Packard on Page Mill Road, Lockheed Missiles and Space Company 
and Aydin Energy Corporation on Manover Way, and various sraaller 
$acilities on California Avenue can be identified. 

In summary, numeroua facilities are located in the vicinity of the 395 PMR 
site which have doaumented chemical spills or leaks. There are 17 
facilitiea wiChin a one half mile radius of the 395 PMR site which ha..e 
known contamination in the soils and/or groundwater as documented on RWQCB 
Fue1, Leak and Toxics lists. 
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lnformation obtained from record revievs, employee interviews, previous 
reports, aerial photographs and si,te visi,ts have revealed the following 
informatl.on regarding areas of historical and current chemical usage at 
the 395 FHR facility. 

Chemiaal use areas identified in Buildl,ng 7A currently include a pa7.nt 
spray booth and storage area, a PCB contaminated transformer located 
between BuildLngs 7A and 7B and a storage area between Buildings 7A and 
7D which historically housed hazardous materials. In addition, Building 
7A litstorically housed chemical m1111ng operat7.ons and a photo conductor, 
semi-conductor production areas. Historical photographs indicated that 
the azea immediately east ox Building 7D housed several 55-gallon drums. 
The aame photograph revealed that two gas pumps and two 55-gallon drums 
were locatad approximately 40 feet east of Building 7D. 

Bailding 7B historically housed the Eollowing chemical use areas, a 
plating 7.ine, brite-dip line, maahine shop and paint shop. 	'two 
underground sumps are located on the east side o£ Building 7B. Building 
7B currantly houses silkscreening, film developing and painting aXeas. 

Chemical usea in Building 7C include a metal spray room and a paint spray 
booth, Historically, Building 7C housed an aluminum part productlon and 
test area. 

Chem3.cal use areas in Buildings 7E. 7F, and 7C were not well documented; 
Building 7E housed the foundry and die cast operations, Building 7F housed 
a carpentry and welding shop, and Building 7C is reported to have been 
used as a machine shop, paint shop, and storage area. 

Building 12 chemical use areas include the brite-dlp and i.xon phoaphate 
lines, degreasers, caustic and solvent tanks, paint booths and mixing 
areaa, and die cast machinexy. 

Building 12 (upper) houses various types of machi.nl.ng  opeXations, many of 
whi.ah require oLls for lubricating, cooling, and maintenance. 
Housekeeping in this building is good and the bulk of ehemicals used here 
are treated or tecycled. Four underground diesel storage tanks in a vault 
are located north of Building 12. 

Ohemical use areas in Building 12 (lower) l.nclude the waste water 
treatment £acil3.ty, waste oil and solvent tanks, a boiler room and a sump 
which collects waste water from floor drains ln Building 12 and pumps to 
the waste water treatment fac7.li.ty. 



DESCRIPTIOIV OF PR.TNTED CIflCDIT SHOP 
PkOCESS HAT6S BAIt.DING 7B (PALO Af.TO P7ANT) 
COORT65Y OF ENGIN±ERTpG SCIEHCE, INC., 1970 

Tank [7o. 	 rdarconts 

1 	Alkaline Cleaner Shipley Co. (Mass.) 1175 Conditioner 

2 	Soft Rater 

3 	Amnonium Persulfate 2 lbs/gal (45 gals) 

4 	Soft Water 

5 	10$ vo1. HzSO`  

6 	Soft Water 

7 	Soft Water 

8 	308 Vol. xeag. HC1 

9 	30$ Vo1. Reag. HC1 

10 	Cata].yst 9F (Shipley Co., Mass.) Sn' 2 , Sn'4 , Pd+2 , HCl H20 

11 	D. I. Water 

12 	So£t Water 

13 	Soft Water 

14 	Acceletator 19 (Shipley Co., Mass.) Acid Base 

15 	So£t Watet 

lfi 	D. I. Water 

17 	Oupsit 357 (shipley Co., Mass.) CuSO4 . NaOH. Formaldehyde 

18 	Soft Water 

19 	59 Vo1. Hz304  

20 	SOft Water 

21 	D. I. Water 

22 	Alkaline Cleanec (Metax-T-103) HcAermid Co. 



pE6C&TPTION OF PASNTED CIB.CIIIT SHOP 
PBOCESS BATBS BQSLDING 7B (PALO ALTO PLANT) 
COOBTESY OF ENC73•1EEBSNG SCIHNCE, INC., 1970 

Tank Hos Contents  

47 Soft Watar 

48 6o£t Water 

49 264 N gold Strike (Seltex Corp., Nutley, N.J.) 

SO Soft Water 

$1 D. I. Water 

52 BDT 200 Cold P1aC (S01rex Corp., Nutley, N.1.) 

53 Gold Reclaim Tank Non Circulating 

54 Soft Water 

55 Soft Water 

56 D. I. Watar 

57 Alkal3ne Etchant AE 25 	(Southern CalSfornia Chemical Co.) 

58 So£t Watet 
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